














“A PRACTICAL JOURNAL OF MACHINE CONSTRUCTION. 


VOLUME 20. 


Some of the Mechanical Features of 
the National Cash Register 
Company’s Factory. 

In two preceding articles we have 


how radically the factory of the 
National Cash Register Company at Day 
ton, O., differs from 


administration 


shown 


he ordinary factory 


in respect of and in the 


and secure 


men and 


features calculated to attract 
the best 
women, 


service oO! the 


best 
In the nature of the case, it cannot dif 
fer so much in its purely mechanical feat- 
ures. The principles governing the sys- 
tematic manufacture of cash registers are, 
of course, much the same as those which 
apply to sewing machines, small-arms, 
typewriters, etc., and the equipment is 
very similar. 

It is to be remembered, however, that, 
instead of having only one or two men 
who are engaged in devising improve 
ments, new tools and methods, etc., prac- 
tically every employé is stimulated to do 
what he can in this line, and it is a fact 
that some of the very best ideas now made 
use of in the manufacturing operations 
carried on here have come from employés 
who, under ordinary conditions, would al- 
most certainly not have proposed any 
ideas, nor thought of attempting to do so. 

There is a department of tool designing. 
whose work it is to design special tools 
and machinery; but a large part of its 
work is the complete designing of tools 
and machinery suggested by more or less 
crude sketches and descriptions which 
come through the autographic registers 
previously mentioned, and otherwise from 
employés who are not engaged for such 
work, but are encouraged to do it, never 
theless. 

Every proposed mechanical improve 
ment of importance must be approved by 
the Factory Committee which, it will be 
remembered, is composed of experts in 
charge of various departments of the fac 
its chairman each 
found to be 
Almost 
anything which may be brought before it 
will find at least one man, and probably 
more than one, thoroughly competent to 
The 


committee will, in the nature of things, be 


and changes 
This 


progressive yet 


tory, 
month. committee is 


conservative. 


decide upon its merits or demerits. 


A A A 


at the same time, every proposition is sub 


] na 


ject to discussion, and miust receive a ma 
jority vote; experience showing, how 
ever, that the action of the committee 

almost always unanimous. No jig or im 


portant fixture, 


tool supply department 


the shelves of the 


to be used until it has been approved by 
this committee. 


That tools are tl 





Fig. 1 VIEW IN BRASS FO 
the tool 
making department has a larger number 


here, is shown by the fact that 


of employés than are in any other dé 


partment of the work somewhat over 90 


THE MACHINERY COMMITTEE. 
There is in addition a Machinery Com- 
mittee, consisting of seven members. Thy 
chairman and all the other members of 


this committee, one exception, are 





Ot various depart 
ments of the factory; the exception noted 
igent. All 


chinery purchased must first have the ap 


new ma 


proval of this committes 

This is a very radical departure from the 
method too often followed in which some 
foreman simply tries to get the best and 
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guided largely bv tl ert opinion: but 


lor instance ( 1 vo onto sc1ou 


NDRY 


It 


taine 


NUMBER 15. 


y ts uy t machine 
e cl WW 1 we 
owest qi t y uncon 
y be g ‘ 
$s why uld cost 
- I t ir times as 
h as ‘ illed 1 same name 
« 

MOLI) SMOKING OVENS 
wou ob sly be mp ible for us 
1 complet the mechan 
eatures of thi tory resulting from 
arrangement It is significant, how 
, to note that the factory has most of 
ry latest and most approved appli 

] Saet ¢ ching 
rHE POWEI 

he B. & W. water tube boilers are 
by 1 ) t t n Soft coal 
rned and a ve steady fire is main- 
d W th 1 1 um ot moke and 
labor \ mmpound Buckeye en 
13 and 25x 30 inches, is direct 
lected to a Siemens & Halske 225 
vatt generator, f which wires are 
oO motor belted directly to the vari- 
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ous line shafts, usually at the middle of 
their length. A smaller engine and dyn- 
amo are used exclusively for lighting. 

The air blast system of heating and 
ventilating is used, the air of the buildings 
being completely changed every 15 min- 
utes. Not only in the engine and boiler 
rooms, but throughout the factory, it is 
evident that machinery of all kinds has 
been selected with discretion and good 
judgment, and most of the best tool build 
ers are represented here in one or more 
lines. 

On going 
noticed a good many innovations on usual 


through the factory, we 
practice, some of which it is practicable to 
give an account of. 

AN EXTENSION OF THE CHECK SYSTEM. 


In the department of tool supply they 
have in use a recently devised extension 
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color assigned to it. In the tool-supply 
department the tool cases, etc., are desig- 
nated, by corresponding colors, to assist 
in the ready classification and_find- 
ing of any required tool. This fact is 
made use of in Mr. Rhonemus’ scheme, 
though it is not a necessary feature of it. 
For each tool and fixture in this depart- 
ment a brass check is provided, and one 
o! these checks is hung up over, or at the 
side of every tool or fixture when the lat- 
ter is not in use and is in its place in the 
tool room. On the check is stamped 
the name or symbols by which the tool or 
identified, and 
When any 


fixture can be _ readily 
located in the tool cases. 
tool is called for at the window, the 
workman’s check is put in place of the 
first-named check, and as the tool is 
handed out, its particular check is placed 
on a hook which is fixed in a board near 





ie ay 
Fig. 2. 


of the check system which had been found 
to work very well. It was devised to over 
come a difficulty sometimes experienced 
when a workman, possibly about to leave 
the factory, claimed that all tools obtained 
by him had been returned to the tool 
room, and yet could not show all his 
checks. The presumption would be that 
the missing checks were in place of tools 
| 


taken out, but among the large number of 


shelves, pigeon holes and cupboards it 
might be considerable of an undertaking 
to find them, the classification of tools be 
ing in some cases of little use as a guide 
At the time of our visit to the factory 

prize had recently been awarded to E. C 
Rhonemus, who is in charge of the tool 
supply department, for a plan of overcom 
ing this difficulty. We have before men 
tioned that each different kind of cash 
register made here has a distinguishing 


VIEW IN BRASS FOUNDRY—MOLD DRYING FURNACES. 


the delivery window, which board has a 


hook for each workman who has checks, 


and every hook is numbered to correspond 


to the number of some workman. Thus 


when for any reason it is desirable to 


know what tools a workman may have 
out, an inspection of the brass checks 
on his pin will give full information on 
that point, and if his own checks are on 
the corresponding tools the evidence 1s 
complete. It is significant, perhaps, that 
this scheme was first practically tested 
with some of the tools most used, by 
means of temporary checks cut out of 


card board and marked with a pencil 


USE OF COLORED CHECKS, 
The colored checks are also used for 
When any of the dif- 


ferent committees order any changes in 


special purposes. 


tools a red check is hung on the tool 
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ordered changed, inserting the date that 
the order was given and adding the warn- 
ing, “Don’t give out, see me.” Blue 
checks are used to signify the length of 
time a new tool is in this department be- 
fore it is called for. For instance, a tool 
may be approved by one of the commit- 
tees, say January 1, 1897. When this tool 
is received in the tool supply department, 
the stamp of approval is put on, it is put 
into its proper tool case, and one of these 
blue checks is hung in the same receptacle 
with the date of approval by the commit- 
tee inserted on it. If at the expiration of 
fourteen days the tool has not been called 
for, the committee is notified of the fact 
and they take the necessary steps to insure 
the tool being used. In case any new im- 
provement is about to be put on any regis- 
ter that will by its adoption discontinue 
the use of any other parts, white checks are 
put on the tool for these parts, and on 
the checks is the following warning, “To 
be abandoned about May 1, 1897,” for in- 
stance. Thus every one interested, having 
his attention called to this fact, is careful 
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LOCK FOR DIES. 


not to machine up too many of the “to 
be abandoned parts.”’ 
THE BRASS FOUNDRY. 

Brass molding is an important part of 
the work here, and the brass foundry is 
a model of its kind. James McTaggart, 
who jor some years was in charge of the 
Yale & Towne foundry, is foreman here, 
and the only point in which he considers 
this foundry to be otherwise than all that 
could be desired, is that some portions of 
the roof are too low to permit at all times 
the best possible ventilation. It is quite 
certain, however, that even in this respect, 
it is far superior to most brass foundries, 
while in all other respects it is difficult 
to see a chance for improvement. There 
are 56 furnaces, the smoke and flames 
from all of which go into two chimneys. 

Absolute order, cleanliness and neatness 
prevail here, as in every other department 
of the establishment, and shower baths, 
with all needed accessories, are supplied 
for free use by the men who work here. 

As castings are light and thin, usually 
ornamented by more or less carving, and 
are to be finished by oxydising or electro- 
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plating, the aim is to produce the best into it. The backward movement of the and of course much lower in cost than it 


possible castings. Special care is taken cut-off slide then moves this cup with would be if these figures were to be en- 
with the mixture of these metals; a man the contained piece ol work out of the graved, stamped or rolled by iny ol the 
being detailed for the work of weighing way of other tools, to a point over the usual processes as a separate operation 


out and filling crucibles as they are previously mentioned wire-cloth _ pail 
j ' 4 GOOD IOB FOR THI SCREW MACHINI 

needed, and he keeps his stock in a large where a tappet opens the spring-closed , 

j safe provided for the purpose. false bottom of the cup and allows the Ihe special fixture tor another inter 

DOUBLE-FACE MOLDING. work to fall out The whole rig probably 


What is known as the double-face °° less than $5 to construct, and anyone = 5 

















method is followed here for all castings who has had experience with screw ma ae 8 = : “— ss , - 

on which the best possible finish is de- chines knows that the complete automat consists Ol 3 cy " rica Se = * oe: ° 

| sired. This is a process which, though it 5®P@ration of work from chips is worth - sais ee o in | ; | q = . 
has been followed in some brass foundries "OF than that per month Wh se ry ; v4 Beir wn te ; 
b for a long time, is not generally known A STAMPING ROLL IN THE SCREW ar rs “ia if PP Sears Be Se h 7 
among brassfounders. As explained by Mr MACHINE. ie i ote ; ‘ ~ apherys b 
McTaggart, it is as follows: The mold is Another screw-machine job somewhat ' er ra ™ ‘ aig a $6 - 

first made in the usual way, and then red out of the usual order, is the making of a ae . ne : siapityy re 
tire roe r¢ t 1 diameter 
nd i tly more than nch out of 

‘ el n the ry] 

y HAO he t tl 
} in open il t ibout neh 

Fig. 4. A JOB OF KNURI N 


sand is dusted on through a fine bag. Then 


a little fine charcoal is dusted on, aite 

which the cope is put back and again 

rammed. The mold is then smoked with \ 
rosin and afterwards thoroughly dried. 

Iwo views of the foundry are given, in ; . ' . 
one of which are seen the ovens in which ey — “a 
the molds are placed to be smoked, and in " ; 
the other the furnaces in which the molds ot ee \ | 2 — 
are dried; the latter being heated by nat Sy \ 
ural gas. 


A KEY FOR LOCATING DIES \ r 





In the punch-press department they Steel J ~ ae a —' 


have a very simple scheme, which they ; . wk oe b ny 
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‘eal | 
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think a great deal of as a saver of time 





BG o\ 
and bother, and this is shown in the sketch Rie. 
| Fig. 3. The bolster has fitted to it the ~ J 
' key a and all dies intended to be used smerican t 
in this bolster have a corresponding recess Fic. 5. A SCREW-MACHINE FIXTURI 


formed in one side so that they can go 


into the bolster only in one unvarying 





knurled piece, 11-16 inch diameter, 9-32 the piece, but they are the same depth and 
position, and as this position is the one 1 , , ' ; , 
2 inch long, a sketch of which, with a de juare at tl ittom 
in which they were laid out and in which , , : ‘ 
: velopment of its surface, is shown in The fixture consist 1 face-plate fitt 
they were when the punch was shaved, —_ "1 , : 
Fig. 4. It will be noticed that there are’ to the spins fa Warner & Swasey tur 
the operation of changing punches and ; . , 
; ; : on this piece three groups ol hgures; ret head 1 chine Acro the tace ot the 
Z dies is very much facilitated es ‘ “ ; ; 
, three numerals in each group. These are plate a dove-tai planed, and to thi 
4 SEPARATOR FOR SCREW MACHINE sunk deeply into the piece (which is of fitted the lid howt 
WORK. brass, made from a drawn rod), and the’ ment each side of the center sufficient to 
Screw machine work and milling are, operation is the same as knurling In properly locate the piece r 
as usual, important departments, and in fact, the piece is first made as shown at and the movement i 
the former particularly, where John Doh the right of Fig. 4; the portion marked a and hardened plat hown by t draw 
ner has charge, several unusual things being formed and knurled as shown, by ing. 
) were noticed, among them a simple at- a knurl held in the back post of the cu Che tools which do the boring mu 
tachment to an automatic screw machine, off slide, and the knurl has formed upon’ course, p through bushing nd these 
by which the pieces of work, as they are it the three groups of figures required re fitted to the swi no plate how 
cut off, are separated from the chips and’ which are thus made to rotate properly which turns upon the large rewaa 
oil and deposited in a wire cloth pail. This and keep in their proper places until the held in the proper position by tl prit 
° s ‘ ‘ - 2 = I I } 
is accomplished by a simple lever or stop limits the further advance of this plunger pin bh. the 1 hardened 
' plung 
two, suitably pivoted and moved by the somewhat remarkable’ knurling tool round end « ‘ f to either ¢ 
} cut-off slide in such a way that, as the Afterwards the knurled projection a which | th bu 1 
cut-off tool is brought up to the work, has thus served as a driving gear for the which thus properly ] te the guide b 
ws } h ily ‘ . rit —SuUId 
a small cup, made of sheet metal and at figure roll, is cut off, and a forming tool bushing ee ee = 
tached to the end of one of the aforesaid takes a light finishing cut over the piece, an easv one to make within the required 
levers, is brought under the piece of removing all burrs thrown up by the for limits of accuracy. but is omplished by 
work about to be cut off, and held there mation of the figures and leaving the thic fxture lt ol salts nd at 
‘ i ‘ y «al ij ail 


until the piece is separated and falls piece in every respect a creditable job r nab] t 
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Horizontal Drilling Machines. 
BY JOHN RANDOL,. 

Examples of horizontal drillers now at 
work is various heavy shops in the United 
States clearly show that this type of tool 
can do a large range of work more cheaply 
and better than any other machine in use, 
and yet, so far as I know, only one firm of 
American tool makers lists a horizontal 
driller suitable for large work in its cata- 


| 
Me 


~~ 


¥ 








ae Fig. 1. PORTABLE 
log, and in only one instance within my 


knowledge has a rangy horizontal driller 
been fitted fortapping with its main spindle. 
That a large horizontal driller should be 
capable of tapping a hole after drilling and 
before moving the work becomes evident 
upon very brief consideration. 

Having carefully observed the working 
of a horizontal driller and compared its 
production with that of other forms of 
drilling machine the investigator is led 
to inquire into the causes of the rarity of 
this tool, for it is by no means universally 
present in shops doing such a class of 
work as to make its use economical, and 
this rarity is even more surprising to one 
familiar with the early days of the ma- 
chine shop, than to those younger engi- 
neers whose memory does not go back to 
the time when planers were a novelty. 
In some of the old machine shops all of 
the power drilling was done by horizontal 
spindles, the lathe doing all the drilling 
not done by hand. Drilling on the old 
lathes 
veniently performed; pieces of any con 


wooden sheared was very incon 


siderable dimensions had to be blocked up 


and laboriously handled otherwise; the 
work was fed to the drill by the tail spin 
dle, instead of feeding the drill to the 


work, and the vertical spindle wall-drill, 
the overhead suspended drill, and finally 
the prototypes of the modern pillar drill 
were held to be, and really were great 
advances over the lathe for driller’s use 

With these early types of vertical drill 
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ers came two other vertical spindle tools 
with frames. One of 
light horizontal revolving table with a 
sliding tool-carrying spindle overhead, all 
built very light for its dimensions, which 
has since developed into the chucking 
machine and the boring mill. The other 
had a horizontal vertically-adjustable main 
table fitted with a horizontally traversing 
dovetailed work-table, with an overhead 


arch these was a 






WORK. 


DRILL AT 
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the work slide and 36 inches or 48 inches 
vertical the work table. 
The early steam engine builders bored 


adjustment of 


the shaft and crank-pin eyes of their long 
cranks on these vertical machines, which 
have now gone wholly out of use, and kept 
them busy on smaller work pretty con- 
stantly when there was no crank work in 
progress, and for the general shop, such 
as almost all machine shops were in those 
days, this form of driller and boring ma- 
chine was an excellent tool, and it may 
perhaps be said to have developed into the 
radial drilling machine, which came in 
about the time the old ‘“crank-borer” went 
out. The radial driller in its large sizes 
ean drill much of the work which is so 
easily done on the type of horizontal spin- 
dle driller, of which this article treats, but 
it is not so convenient for the purpose, and 
costs vastly more, perhaps two or three 
times as much. The radial driller is also 
limited in the 
though the limit may be extended by the 


dimensions of its work, 


use of a pit, but the pit is in all cases 
an awkward expedient which, at best, only 
offers a choice of evils. 

lathe 


vexatious and inconvenient; the vertical 


Horizontal drilling on the was 
spindle drillers of various types were ac- 
cepted on sight as a vast improvement, 
ard became the fashion so that a hori- 
zontal drilling spindle was looked upon as 
a relic of the “heel-tool” “button 


head” and hand-chaser practice, and went 


and 





AN ENGLISH 


Fig. 2. 


fitted to 
carry drills, boring bars, facing heads and 


vertical power-driven spindle, 
boring tools, and provided with up and 
down hand and power feeds. This tool was 
also very light for its capacity, which was 
oftenabout 72inches between uprights, with 
about 36 inches horizontal adjustment of 


HORIZONTAL 


DRILLING 


MACHINE. 


the way of other unfashionable things to 
obscurity without the lifting of a voice to 
defend it on the score of its real merits. 
Of late, too, our designers have produced 
a cheap and thoroughly good portable 
drill, so light that it can be readily taken 
to the work, and so conveniently arranged 
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that it can be very quickly placed in posi- 
tion, and this portable machine has per- 
haps done more to prevent the use of an 
improved form of horizontal drilling ma- 
chine than any other one thing. 

Fig. 1 is from the Providence Steam 
Engine Works, showing such a portable 
drill at work on 
be reached by the though 
one of the largest of them is in the shop. 


holes which could not 


radial driller, 
Fig. 2 is also from the Providence 
Steam Engine Works, and shows an ex- 
tremely useful and convenient type of the 
small This tool 
been in the shop so long that its history 
lost. 

English origin. 
has about 
ment in 

drill-spindle is 


horizontal driller. has 


1as been It is supposed to be of 
The horizontal spindle 
30 to 36-inch vertical adjust- 
the upright. This 
served by a 


horizontal 
long table 
fitted to slide on the bed of the machine, 
which is T-shaped. This sliding table 
carries on top a rotary work-table with 
radial T-grooves. The whole machine is 
so simple as to be readily comprehended 
from the engraving, 


“Al 


and it never stands 


i, 





t ; 
LY 


Fig. 3. THE ALLIS DRILLER. 
this 
illustra- 


So far as my observation goes, 
driller but 


tion here will doubtless disclose its origin 


idle 


horizontal 


Ss unique, 


F ig. 3 shows the spindle ¢ ‘arr ige of a 
horizontal spindle driller from the Allis 
shops. Milwaukee, Wis. The surround- 


ings were such as to make it impossible 
to obtain a picture showing the entire ma 
This driller 


traveling 


chine. heavy 


The 


vertically 


is served by a 
work-table, or carriage. 
ljusted, 
by means of a rack and pinion in ways in 
the 


ports it, 


spindle saddle is hand-a¢ 


vertical cast iron column which sup 


The 


a rack-driven quill, 


and is counterbalanced 


spindle is carried in 


and has a feed and a quick 
hand-adjustment horizontally 
Fig. 4 is from the De La 


and shows 


worm-gear 


Vergne shops 
1 were 
built by the old Delamater shops, New 
York. The castings for the first of these 
Delamater drills 


Corliss 


a driller of which severa 


came from the original 


Providence, R I This 


shop 
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at the Dela- 
mater shops that other shops became pur- 


driller proved so satisfactory 
chasers of them, one going to the Fletcher 
shops, Hoboken, one to the De La Vergne 
and others, as I am to other 
These Corliss drillers as built by 


informed, 
places. 
the Delamater shops were not 
The 
the De La Vergne shops had its spindle 
Mr. Aui, 
small cost, and 


arranged 


for tapping, however. one now in 


fitted with a reverse motion by 
superintendent, at 
is, as it 


a very 
now stands, an 
tool 
description, and is kept constantly busy, 
although the De La 
supplied with a very 


extremely con 


venient for drilling work of every 


Vergne shops are 
full equipment of 
portables and electric drives for the same, 
as well as small iron drilling benches hav- 
ing planed and T-grooved tops on which 
both the portable driller and work to be 
drilled by it can be quickly bolted. 

that Mr. 
many 


Reynolds, 
the 


Knowing Edwin 


now for connected with 


years 


21-283 


that the drill spindle 


through a slot in center of 


design in passed 


column instead 


ot being hung on one side, as in the 
Corliss plan, which tends to twist the post. 
The spindle of the Allis drill is driven 
with a belt from a pulley at the top (in 


place of vertical shaft and two pairs bevel 


gears as in the Corliss). The belt passing 
between and partially around three pulleys 


on the spindle and carriage carrying the 
spindle and down around an idler pulley 
at the bottom, permitting the free rise and 
fall of spindle without changing belt con- 
tact with pulleys. Later I designed a 
similar drill carrying the drill spindle and 
saddle on two round columns, also includ- 
ing a vertical spindle carried on same 
columns arranged so that vertical holes 
could be drilled without turning the 
work.” 

The drive of the Allis dr Fig. 3, 1s 
very neat, and the disposition of material 


in the pillar is excellent. The position of 





Fig. 4. THE CORLISS 


Allis shops, Milwaukee, was at the Corliss 
establishment when the Delamater works 
first driller 
from Corliss, and thinking it probable that 
and the Allis driller shown in 
Fig 3 were both designed by Mr. 
nolds, |] of inquiry to 
which he replied as follows: 


th, I beg 


obtained the set of castings 
this driller 
Rey- 


wrote him a letter 


“Answering yours of 27 to say 
I did not design the drill you reter to, 
but always understood it was designed by 
Mr. Corliss. I know nothing of its pre- 
vious history, if it had one. I well re- 
member the set of castings sold to the 
Delamater works, as I was in the em- 
ploy of the Corliss Company at the time 

“IT did design the drill in use at the 


Allis works, which differs from the Corliss 


HORIZONTAL 


DRILLER 


machinery on the floor is such as to make 


a photograph of the entire machine im 


possible. The changes of speed are easily 
and quickly made, which is not the case 
with the Corliss-Delamater driller. The 
drive of this machine is from an electri 
motor standing on the floor, and deliver 

power through the vertical belt A to 
the countershaft B, whence power is taken 
forward to the machine cone by a hori 
zontal belt. The countershaft and ma 
chine cones are 4-strapped, with diam 
eters, I should say, of about 10 and 26 
inches, for the extremes, making it very 
difficult to shift the belt, especially at such 


hight 
light, 
the brace s ( and dD, le iding Irom 


The pillar E 1s 


ind requires 


above the floor 


stands on a small base, 


its top 
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to the wall to make the pillar secure. 
From the machine cone shaft power is 
transferred through the bevel gearing F 
to the vertical splined shaft G, which rises 
and falls with the spindle saddle through 
about 120 inches of vertical adjustment, 
thus requiring at least 10 feet of head 
room more than is needed by the Allis 
driller for the same vertical range. The 
countershaft and braces are secured to the 
wall of the shop, which is highly objec- 
tionable. 


A A A 
Wheel-Assembling Machine. 


We illustrate herewith a wheel-assem- 
bling machine the construction of which 
will be readily understood from the en- 


gravings. It is designed to use as many 
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jaws as the number of spokes in the wheel 
will permit in order to true the wheel at 
every possible point, and as shown, these 
jaws are moved by connections to a ces- 
tral disk, so that the rotation of this disk 
moves them in or out. A hub extends 
from this disk beneath the plate, and it is 
moved by means of worm gearing actu 
ated by the crank shown at the side. The 
plate rests on ball bearings, giving it a 
free motion, and it is found easy for the 
operator to assemble the entire wheel 
without moving from his position, or, if 
desired, two men can work at the same 
machine 

The engraving shows the machine with 
a heavy wheel on it, and with the hub 
bolted to an upright arbor sufficiently 
heavy to hold it firmly, but for lighter 
wheels a supporting frame-work or tri- 
pod is fastened over the hub to prevent 
any spring. It is found in practice that 
many wheels assembled on this machine 
require scarcely any subsequent truing, 
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even though the rims were originally 
warped out of true considerably. It is 
manufactured by the L. E. Rhodes Com- 
pany, Hartford, Conn. 
A A A 
The Steam Diagram of the Air- 
Brake Pump. 

The following letter, recently received, 
will explain itself: 

“Enclosed you will find a sketch of an 
indicator card from the steam end of an 
air-brake pump, Fig. 1. 

“T have taken the stand that the effi- 
ciency of the pump will be found by di- 
viding the horse-power output of the air 
cylinder by the horse-power input of the 
steam cylinder, as shown by the perfect 





parallelogram bounded by the dotted line 
in the sketch, Fig. 1, and not by dividing 
the output of the air cylinder by the 
horse-power of the steam cylinder, as 
shown by the indicator, as, unlike the 
case of an ordinary engine card, the indi- 
cator does not show the entire input into 
the steam cylinder. 

“In this case the indicator does show 
the effective horse-power, the difference 
between this effective horse-power and 
the total input of the steam cylinder be- 
ing lost work, so far as results in the 
air cylinder are concerned, and so neces- 
sarily reducing the efficiency, this lost 
work being due to the choked exhaust in 
the lower shaded part of the diagram and 
to wire drawing in the upper shaded por- 
tion. 

‘To put it in another way, as every 
cylinder full of air requires a cylinder full 
of steam at initial pressure, the true effi- 
ciency would be found by dividing the 
horse-power output of the air cylinder by 
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the disposable horse-power of the cylin- 
der full of steam. If I am in error in this 


matter, will you kindly set me right?” 


The best way to answer the above is to 
talk around it, not at all for the purpose of 
evasion, as is sO common a custom, but 
so that we can see a little better the dif- 
ferent sides of it and get a better under- 
standing of the matter. 

The indicator diagram from the steam 
cylinder of the air-brake pump is one of 
the most interesting things of a technical 
nature within our knowledge. Many even 
of our readers are probably unfamiliar 
with the peculiar form of this diagram 
and few have penetrated the true inward- 
ness of it. Our correspondent is, of 





WHEEL-ASSEMBLING CHUCK. 


° 
course, all right in his position, but we 
might perhaps differ somewhat from him 
in the mode of stating our views. He evi- 
dently does not mean exactly what he says 
in the statement that “unlike the case 
of an ordinary engine card, the indicator” 
(in the brake-pump card) “does not show 
the entire input into the steam cylinder.” 
It of course does tell indisputably the vol 
ume of steam admitted into the cylinder, 
but it does not tell it in precisely the same 
way as in the regular engine card. The 
entire parallelogram, of course, shows the 
steam consumption, and this is as clearly 
deducible from the diagram as the steam 
used in a Corliss engine is proved by its 
diagram. 

As to what data are to.be used in com- 
puting “efficiency,” will depend upon 
what efficiency is allowed to mean in the 
given case. If with a common steam en 
gine diagram we take the mean effective 
pressure, as shown by the enclosed area 
of the card, and, in connection with the 
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dimensions and speed of the engine, com- 
pute the power developed, and compare 
that with the work that is actually done, 
there is no apparent reason why we should 
not treat the brake pump diagram in the 
same way. 

Of course, when it comes to actual effi- 
ciency, steam is money, and when we want 


{ Fig. J 
{ - 
——E_ 
i Vv. 


to know what the power costs, or what 
anything costs that is done by the power 
dey eloped, we must in every case go back 
to the steam used. We should, indeed, 
go farther. Whether it is an air-brake 
pump or a quadruple expansion marine 
engine, the coal pile is the ultimate test, 
but the indicator diagram does not reach 
so far. 


As with our general indicator practice, 


a : b 3 
Fig.2 © 
¢ ‘ d 
it is so oiten impossible to go back to th 


coal pile, while it is so easy to get near to 
the steam consumption, it would be we 
if there were established and generally 
understood some standard of steam value 
based upon the easy possibilities of ste 

power under the best conditions, and to 
which all engine performances could be 
referred, and then the low percentages so 


generally realized might serve as remind 


ers, might stand before us to reproach us, 


or urge us to better practice. The stand 


ard here referred to would be a standard 
of steam value, and not at all a standard 
of steam cost, which is another matter, 
and one perhaps kept more prominently 
in view. 

The indicator diagram in Fig. I may 
serve to call attention to some very loos« 
practices in indicator work in general. 
The indicator, of course, tells us many 
things very clearly, things that it is very 
important to know, but it is also allowed 
to mislead us in some other respects. We 


Ithough we know better, to 


are quite apt, a 
look upon the diagram as representing the 
single stroke instead of the revolution, 
or, in the case of the air-brake pump, the 
single stroke instead of the double stroke. 
The practice does not mislead us in our 


he p< ywer devel yped, 


computations upon t 
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but we are very apt to be misled as to Fiz. 3 becomes Fig. 4 by simply stra‘ ght- 


the distribution of the power throughout ening the lower lineand retaining the same 


the stroke. vertical distances at all points, and Fig. 4 
Take. for instance, the card before us, shows actually the best known steam card 
Fig. 1. Regarding only the enclosed area for doing directly the work to be done 


¢ 7 +} tT ler lor -] 
oi the card, and measuring the vertical as represented in the air cylinder card, 


evement 


depth of it at different points, it looks as Fig. 5. It is a wonde 


if there was more effective force exerted of ingenuity that the usual ste cylinder 
upon the piston in the earlier part of the diagram can be so transformed tor a spe 
stroke than later. Let us see about that cial purpose, n be made so satisiac 
As we have but the single card we have to tory for that purpose as to annihilate the 
assume that the diagram is the same for objection that as compared with the actual 
each side of the piston, or, as we generally powe! developed it the t wasteful 
Say, for each end ol the cylinde r We re appli ation ol tean know! 1 1 xleri 


verse the diagram and trace it upon the engineer! 
Fig. 2, showing a Aa A 


other and we then have 


Engines of the “ Pennsylvania.” 
\ few particu I ( nceernings the ec! 
oy es oO the 1 t ste ( 
’ Pet \ be nterest to our 
Fig. 4 pee ia ones 
: ft 
vy | ( e pro 
the complete cycle of steam action upon PE€!'!cr Ss! ie ul the 
each side of the piston We indicate b ' ut dis 
the several arrows the direction of the ' etwee! : 
piston motion when each line was traced / : tir’ 
It is evident that the lines whose arrows lad 
point in the same direction belong to the ' 
same stroke We select steam and ‘ te 
exhaust lines whos« irrow point to t } = 
right, the same as the arrow in Fig. 1 on 


Fig. 5. Y L. P ) | ) t Int 


i re e true t oO ‘ ( r 
, 
each side of the piston for on ( bhle-ende 
the pump , 1, wit 
t does not ere | ny i 4 t re 
the piston l greater effect 
pressure upon it at e beginning ot tl | ‘ , 
‘ 
troke It will be noticed instead that thi 08 


back pressure is greater than the stean A A A 
pressure, and it would seem to be impos 


sible that the piston could start at all Wit 1 or’ 


Fig. 5, which 1s rd from the air cylin- one can 1 the suc 
der of the air-brake pump, shows that tance e | ( e engineet 
there is quite a body ot cushioned in ng staff in the ] eT af the creat 
the end of the air cylinder and the re-ex e-of-batt » ‘Viet f¢ 
pansion of this air gives the piston its start year v0 { ‘ hitior ‘ 
ind carries it along until the steam pres heroism and_ self-devotion in mining 
sure exceeds the back pressure in th whether ut rd litio or i 
steam cylinder. accidents d « nking or 
Although Fig 318 so different in shape driving wut ler compre ed t n uch in 
from Fig. 1 it is demonstrable, without stances as the Hudson Tunnel; in the study 
the trouble of measuring it, that the area o' explosives and of gas¢ nd in the end 
is the same. that therefore the mean effe« less contests which e1 ( dertak« 
tive pressure represt nted is the same and vith the forces of nature 
consequently the power computed from it Of ce n ; ree Pp fer dif 
will be the sam« As the diagrams 1 cultic nd discouragements, we can re 
Fig. 2 for the two ends of the cylinder are ll manv pathetic instance n the records 
similar, and as the double diagram 1s sym of our protessior nd we read of them 
metrical, a is equal to b and ¢ sequal tod ontinuallvy in such worl is that of the 
Fig. 1 is composed of c, ¢ and b and Fig. ‘Lives of Engineers,’ b Smiles. Brind- 
2 is composed of de and b and asc andd ley in his canal work, George Stephenson 
are equal Fig. 3 is equal to Fig. 1 in | early endeavors with the locomo 
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STARBOARD ELEVATION AND PLAN OF 


tive, the elder Brunel at the Thames Tun 


nel, Bessemer in his struggle for many 


years in the perfection of his new process 


of steel manufacture, and in the long, 


wearisome, and frequently unsuccessful 


lives of engineering discoverers and pat- 
entees. These are merely conspicuous 
instances of what we all know to be the 


case, that an engineer in his career must 


ENGINES OF 


expect trials and disappointments, and re- 


quires constancy, fortitude, and calmness 
under difficulties if he is to triumph in the 
battle of life. 

“Loyalty again to his employers, to his 
engineering brethren, to his subordinates, 
and to contractors and others, is a neces- 
sary quality of a leader, and conversely of 


the juniors of the profession towards their 


REVENUE CUTTERS Nos. 3 


AND 4. 


chiefs. They are trusted with his confi- 
dence, and if they possess this loyalty they 
will not abuse it. They-are relied on to 
do their best whether the eye of their 
master is on them or not, and if they are 
worth anything, they will give their ser- 
vices ungrudgingly and without stint, in 
the same way as a good soldier does not 


consider the why or wherefore, but takes 
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the widest view of his duty. Such loyalty 
between all classes of our protession 1s a 
most important quality, and I think I may 
boast of us all, and say that in no calling 
is there more of what I may call comrade 
ship,and lessof mean jealousy, thaninours 

“Uprightness is the fourth of the quali- 
ties which I named as essential. The 
amount of confidence given to engineers 
is perhaps greater than in other walks of 
life. At any rate it is very great, whether 
one considers the money we expend, or 
the lives dependent upon our work and 
direction. The capital of our railways is 
now some £1,000,000,000, or 33 per cent 
more than our national debt, and I sup- 
pose that other engineering undertakings, 
such as harbors, docks, tramways, sani 
tary undertakings, mining enterprises, 
electrical developments, and other entet 
prises, would represent as much more 
These vast sums have, practically speak 
ing, been spent during the last fifty years 
or at the rate of £40,000,000 per annum 
For the annual upkeep of these works I 
should imagine engineers annually control 
funds very much more than the whol 
taxation of the country, and I rejoice to 
say that I cannot recall to my mind any 
example of malversation of funds by a 
British engineer. Where such confidence 
is given, the most scrupulous uprightness 
is demanded, and must be one of the con 
spicuous qualities of an engineer’s equip 
ment. It is, of course, the attribute of 
any honorable man in every path of life, 
but I think few professions have the con 
trol over such large sums as we habitually 
have.” —Sir J. Wolfe Barry, C. B., F. R. S 

A A A 


Machinery of U. S. Revenue Cut- 
ters Nos. 4 and 5 for the 
Great Lakes. 

By the kindness of Capt. John W. Col 
lins, Engineer-in-Chief of the United 
States Revenue Cutter Service, we are en 
abled to lav before our readers some illu 
trations relating to revenue cutters No 
4 and 5, designed for service on the Great 
Lakes. In our issue of May 7, 1806, we 
illustrated quite fully the engines and boil 
ers of revenue cutter No 3, tor service on 
the Pacific Coast. The present vessels 
are so nearly like the preceding that the 
illustrations now given mav be taken as 


lditional or supplementary to those pre 


at 
viously presented. 

Nos. 4 and 5 are somewhat smaller in 
each of their principal dimensions than 


No. 3; the draft 1s four feet |e ss, ind t 


displacement only a little over two-thirds 
as great, and with engines and boilers 


] 


practically identi although developing 


20 per cent. more power, on account ot} 
increased speed of revolution and other 
working conditions, the vessels should 
show excellent speed. The guaranteed 
speed is 17 knots; the “Gres! am,” another 
vessel of almost identical design, de 
veloped 21.09 miles per hour on her trial 
trip last December 
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The principal dimensions of the vessels 
are as follows: Length over all, 205 feet 
6 inches; between perpendiculars, 188 feet; 
breadth of beam molded, 32 feet; depth of 


hold, 17 feet; draft, 10 feet 214 inches; dis- 
placement, 850 tons. 

The dimensions of the engines are: 
Cylinders, 25, 371% and 56% inches diam- 


eter by 30 inches stroke, and the collective 
indicated horse-power at maximum speed 
will be about 2,400. In this is included the 
power used by the air-pump and circu- 
lating pump. The propeller is to be of 
manganese bronze, right-handed, and 10 
feet in diameter. 

There will be four single-ended steel 
boilers of the horizontal return fire-tube 
of 160 


type, working up to a pressure 


pounds. They will stand in a separate 
watertight compartment with a common 
fire room between them. Each boiler will 
have two corrugated steel furnaces 3 feet 
The total 


heating surface will be about 5,250 square 


6 inches internal diameter. 
feet, measuring the tubes on the outside, 
and the 108 


The boilers will be 11 feet 8 inches outside 


grate surface square feet. 
diameter and 10 feet long over all. 

The inboard profile and the hold and 
berth deck plans give a good idea of the 
general arrangement. There is the usual 
modern complement of pumps and auxil- 


iary engines for various service. 
a 


A Patent Belt Shifter-—Money 
Thrown Away on Patents. 
The the 
features recent 
States patent. 
omitted as unnecessary. 


A A 


essential 
pertaining United 
The letters of reference are 
It 


reader will see, a belt shifter, and the in- 


cut herewith shows 


to a 
is, aS every 
vention consists in having the shipper 
screw 
thread and nut on the end, and then string- 
ing the rod full of round disks of leather, 
The 
disks are to be held loosely, so that they 
will be free to turn when the edge of the 


prong made of round iron with 


vulcanized fibre or similar material. 
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FORWARD ELEVATION 


belt comes in contact with them, and the 
invention is therefore incomplete, as there 
should have been a metallic washer under 
the nut, and there should also be a jam 
nut. 

It is difficult to believe that there is the 
slightest novelty in the invention, although 
a patent office examiner very likely could 
find nothing on record to conflict with it, 
as no one would have thought it worth 


a 0" - 
3-A1X * 
American Machinist 

AND PARTIAL SECTION. 
putting on record. The patent, by the 
way, was more than two years and a half 
in getting through the office, so that there 
must have been some conflict over it. We 
have often known a loose piece of gas pipe 
used on a shipper prong, and it does not 
look as if the present arrangement was as 
good, while certainly much more expen- 

sive and troublesome. 

This patented in Great 


is 


invention 
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We 
a little as to what pro 


the 


nited States 


Britain and the 1 
not help wondering 


can- 


inventor to 


obtaining 


cess of reasoning induces 
incur the trouble and expense of 
invention in 


the patent. That there is any 


it at all is questionable, that the invent 


is in any valuabl 


I I 


way is problematical, 


J im 


i e 





A PATENT BELT SHIFTER. 


and that any profit can ever be realized 
from it is chimerical. 

The fact is that if everything about this 
invention was all that the inventor's fancy 


painted it, there would still be scarcely a 
possibility of holding it. The inventor, of 


his 


or certainly he could have no 


course, needs publicity for invention, 
customers, 
so in setting it before the public as we do, 
we are working in his interest, but, unfor 
tunately, anyone who sees it and wants it, 
will be very likely to go on and use it with 
out entering into negotiations with a resi 
dent of Plymouth, England, and the Eng 
lishman would have to hunt up his device 


He 


consolation of 


in every shop throughout the country. 
least the 
knowing that a native American patentee 


would have at 
would not fare a bit better. 

It is all right to keep continually think 
the 
but 
it is very necessary also to do much more 
to 
handle the things as to realize some profit, 


ing of “simple things to patent,” as 


patent agents so industriously urge, 


thinking all the while about how SO 
and if there is no visible possibility of 
such profit, to go the 
patent. 


very slow about 
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Letters from Practical Men. 


The Mathematician vs. Constructor 
as a Student. 


American Machinist: 


your issue of March 18th, written by 


esse Hutton, on tl Mathematician 
the Constructor Student Hi 
points out clearly two dangers that beset 
ur gineering ools: first, the dange 
ot conterring tl degrees on mathem 
t who art 1ot nd never can be e1 
gineers in the true set that ter 
second, the shutting out from the profe 
sion some, who by reason of their talents 
in some special field of engineering, would 
rise to distinction. These dangers are ri 
I believe d one thought occurs to n 
that may possibly throw some light on the 
‘ause of this trouble, and thus be one step 
toward its cure 

There are men with n ls that are 


wonderfully active 


juestions, but wh 
enoug 


to 
men. 


grasping 


this life be of great service to their 


fellow Their reasoning may be ac 


curate and logical enough, but they fail 
to see things about them as they are, and 
therefore leave out some of the vital con 
ditions in the start These are the men 


that stand in the front rank on leaving 


college and are not apt to be heard from 
They thei 


mathematics and pure science, but do not 


again make easy work of 


show the same proficiency in the drawing 
room, shop and laboratory. For them 
latter be 


phasized, and all their work made as pra 


this class of work should em 


as possible. 


other hand, 


tical 

On the 
grasp 
but find difficulty 
ideas. These men are therefore likely to 
find and 
science to some extent, a stumbling block 


there are men who 


concrete facts with facility 


great 


equal with abstract 


mathematics, perhaps pure 


in the path to success. 
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value to t —_ 
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with the practi 
would s is tl 
them from abstract ¢ 
icts 

In conclusion I cat 
pre g my belief t 
more universally cart 
nical schools, if their 
closely related so as 


course trom entrance 


equal emphasis place 
work, we should see 
against the technica 


9” 


9 
27-289 





an Ma hinist 


w.t. A 
‘ cy t 
1 | ( dere i 
I K ¢ eve { 
t 
n 
\ i 
mm the 
las 
that they 
reatet ) 
pl 
l ubjects 
p y in 
{ emp ing 
l than any 
| dea 
‘ { . | the 
Tii¢ 
rat ¢ the 
' be kep 
of the stu 
be de con 
‘ =e hop 
‘ t, in pure mathe 
wou ) mu h 
ho ¢ vy hand 
but find difficulty 
thie wort ind 
ined p e to bring 
‘ s to concrete 
ot refrain trom ex 
t if this idea wer 
ed out in our tech 
ourses were thus 
to be in reality one 


oO graduation, with 
1 on all parts of the 
less of the prejudice 
and his 


graduate 








290-28 


training, and the old song of “Theory and 
Practice do not Agree,” would die away in 
the distance. 
ARTHUR [L. WILLISTON, 
Ohio State University. 

[Is not the argument for mathematical 
studies as a means of discipline, closely 
parallel to the argument by which the old 
school of educators endeavored to rivet 
the study of Greek and Latin on all stu- 
dents? It certainly has a familiar sound. 
We have all heard the disciplinary value 
(which, as a matter ot 


of those studies 


fact, none will deny) insisted upon, as 
well as the companion argument that the 
less aptitude a student had for them the 
more he needed their discipline and the 
The 


position has had to beabandoned in the so 


more good they would do him 
called liberal courses of study, and we be- 
lieve it to be equally untenable in techni- 
the 
just as 


cal education. Moreover, study of 


mechanism involves good and 
severe mental discipline as does mathe 
matics; in fact, we could name a strictly 
practical and standard book on mechan 
ism, purely graphical in its treatment and 
absolutely devoid of mathematics, which 
was taken up near the end of a course and 
voted by the entire class to be the most 
difficult subject they had encountered. 

We believe the purpose of a course of 
study in engineering, to be the making 
of engineers and citizens, and that the 
only gage by which a study can be meas- 
ured is its value for that purpose. Mathe 
matics is of value to an engineer as a tool 
and nothing else, and the kind and extent 
of mathematical studies in an engineer- 
ing course should be governed by that 
consideration. A student’s course at col- 
lege is too short to permit any of it to be 
spent on studies having a disciplinary 
value only, and the time, if there be any, 
which can be spared from strictly techni- 
cal work, should in our opinion, be de 
such subjects as 


voted to history and 


economics, which are of import- 
ance to every man in his capacity as a 
citizen than any amount of mathematics 
pursued as a means of discipline for the 
mind.—Ed. ] 


more 


A A A 
Pattern for Hydraulic Jack Head. 


Editor American Machinist: 

Recently I had to make a pattern for the 
head of an ordinary hydraulic lifting jack, 
and, as it is open only at one end, and it is 
that it 
whiskey under pressure, it was advisable 


necessary should hold water or 
to be able to secure the core without an- 
chors. The annexed drawing shows how 
the pattern was made to meet the desired 
end. 

Fig. 1 gives three views of the casting, 
as received from the foundry. 

Fig. 2 shows the pattern, a and b being 
loose, so that it could be molded on end, 
and the core print only comes in the cope, 
enlarged, as shown, beyond the diameter 
of the 


casting, thereby securing ample 
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seat for the core on the parting face of the 
nowel. It can be seen that when the cope 
is in place and properly clamped, the core 
cannot rise when the metal is poured. 
Fig. 3 shows one-half of the core box. 
If we had not required the corner of end 
rounded, there would have been no need 
to have any part of the box loose. The 
loose piece marked a conforms to the out- 
side of the pattern; consequently, the in- 
side edges are very thin, so I made that 
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Fig. 2 
PATTERN FOR HYDRAULIC JACK 
HEAD. 


part in plaster of paris, and suppose the 
molder made one in metal, as it is likely 
that quite a few will be needed for repairs 
WILLIAM NEWTON. 

Oneonta, N. Y. 
A a A 


Holding the Lathe Tool. 
Editor American Machinist: 

The letter of Mr. Austin in the “Amer- 
ican Machinist,”” March 25th, criticising 
various faults, and 
we would scarcely call faults, in American 
tools with which he is familiar in Eng- 


some things which 
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land. will be received, I doubt not, by 
American readers with hearty appreciation 
There can be no mistaking 
The friendly and help- 


and welcome. 
the spirit of it. 
fully suggestive motive is self-evident, and 
the freedom and sincerity of expression 
invite in return unrestricted discussion. 
I do not know of any better way to ex- 
press my esteem than by treating the 
writer as one of ourselves, and talking 


back where I have anything to say. 
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Of the many points touched upon in 
Mr. Austin’s letter, I wish to allude here 
to a single one, without the slightest refer- 
ence to any other. It happens, however, 
to be the one in which I think it will be 
developed that American, let us say preju- 
dice, is arrayed most strongly against him, 
and least likely to yield or to be per- 


suaded. Mr. Austin says: “Lathes over 
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16-inch swing should have four bolts and 
two plates in place of the usual American 
tool post, which, in our opinion, is only 
suitable for light lathes.” 

Now, what in the world is the use of 
four nuts to tighten, when one screw will 
hold the tool securely? 
with American tool posts 


I have run lathes 
a good many 
years, and the slipping of the tool was 
about the least of all the troubles that I 
ever experienced. 

As a foreman I did have a rather sicken- 
ing experience with a two-strap, four-stud 
tool holder on a lathe. 
turning lathe, swinging about three feet, 
the 
Englishman. He could never get a wrench 


It was on a pulley- 


and the latheman, by way, was an 


long enough for those nuts, and he was 
stripping them or breaking off the studs 


or pulling them out continually, and the 


cost of keeping up nuts, studs and 
wrenches for that lathe was probably as 
great as that of all the repairs for any 
half-dozen other lathes in the shop. The 
man used to rush out a lot of work, and I 
had unlimited patience with him. I knew 


all the while that he was not more than 
half to blame 
tool as provided for that lathe gave him 
told 


and he swallowed it and had to live up to 


The mode of fastening the 


a wrong impression. It him a lie 
it. The design said plainly enough that it 
took an enormous pinch to hold the tool, 
and he looked out for it that the tool did 
get all the squeeze that the facilities pro- 
vided enabled him to give it. It made no 
difference to him that a 5-foot lathe along 
side of him had a single screw tool post, 
or that every other lathe in the shop had 
a single tool post, the tools on his lathe 
were going to be held as tight as possible 

Now, while I don’t propose to accept 
the two-strap tool holder as preferable to 
the tool post, for lathes up to, say, 30-inch 
swing, and probably considerably larger, 
I am still far from being satisfied with the 
tool There 
about the lathe that is less satisfactory. It 
is not that you cannot hold the tool se- 
hold it in 
The tool post, 
with the big collar on which the tool rests, 


cle se 


post. is probably nothing 


curely, but that you cannot 
precisely the best position. 
prevents it from getting up to the 
work on the side. The trouble is not got 
rid of, but considerably aggravated, by the 
two-strap idea. The holding device for the 
tool should be really all on one side of it, 
so that the side of the tool shank could, 
when necessary, as it often is, come close 
The holder should then 
be reversible, so that the tool body could 


up to the work. 


clear on whichever side it might be neces- 


sary. This of itself would often enable 
the tool to be held shorter, and render it 
less liable to slip or spring or chatter. 
Then there should be a readier and 
better means than we have of pitching the 


This 


while not necessary and generally injur 


tool either sidewise or lengthwise. 


ious on the planer, is quite desirable on 
the lathe. The hight of the tool on the 
lathe would be of much less importance 
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if the tool could be readily pitched to cor- 
respond, and tools are notoriously used 
on the lathe at considerable disadvantage. 
on account of not being at precisely the 
best angle to the work. 

This is the day of ball bearings, but I 
doubt 


come nearly to a full realization of their 


very much whether we have yet 


value and importance. They have vastly 
promoted the comfortable running of ma 
chinery, saving wear and saving power, and 
extending the possibilities of mechanical 
accomplishment. The stationary ball bear 
ing has not as yet had very wide applica 
The adoption of spherical 


tion. surtaces 


for many places where now flat or cylin 


drical surfaces are employed would do 
much to relieve the strains in many of out 
built-up structures. But that is going too 


far just now. I merely meant to suggest 


CsSt 
that probably the ideal lathe tool holder 
1 


Wiil 


have a spherical bearing that, within 


perhaps not a very wide range, will allow 
the tool to be set precisely as the best 
judgment would dictate and then enable 
the tool to be fastened or unfastened by a 


single screw 
Mr. Austin’s letter opens a great many 
suggestive topics to the practical machin 


st They all deserve discussion upon 


their merits, and there is not the slightest 
call for any perfunctory defense of any de 
Whenever we 


way, it 1S 


tail of American practice 
the best 
to find out what is the 


friend is he who will 


do not know our in 
terest most of any 
best, and our best 


MORRIS FULTON 


4A aA A 


Credit for Shop Improvements- 
Mysterious Explosions— Cut- 
ters for Boring Bars. 
Machinist: 


I suppose most of 


Editor American 
readers noticed 
November 19 


1896, on the plan which a Baden manufac 


your 
your remarks in issue of 


turer adopted for securing thx 


co Oop 


eration of his workmen in improving 
shop methods, and also pertinent 
thoughts on this question by Mr. W. H 


Chappell, 


Some 


in issue of January 2tst 


If it be true, and I think it is, that wide 


awake workmen are more likely to dis 


cover short cuts in getting out work, than 


are the men in the designing room, or 


even the foreman, then why should any- 
thing prevent workmen from giving their 
employer the benefit of their skill? 

I have seen enough of shop life to know 


that to secure the best of service, and that 


cheerfully, there must be a recognition of 


ability on the part of the “old man,” as 
Mr Chappell has it Especially is this 
true when a foreman is unskilled as a 


workman, or too narrow minded to ac 


cord his men common justice and the re- 

spect due them 

I believe there is nothing, perhaps, that 
| 


retards shop operations more than for 
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foreman to bother around the men too 


and thus interfere with their meth 
a al 


Ing things Whe 


workman says, “Don't you think, ete.,” it 


much, 


fd 
ods ot do 


n an intelligent 


will often be best tohearken to what he has 
to say. The little details in the machinist’s 


work tend to inspire him with a lively in 


terest in what he is doing. I have learned 
from experience that indifference to this 
fact, and the adoption of that false notion 
sometimes practiced, that men must be 
kept at arm’s length, will very soon treeze 
out the last vestige of mechanical snap, 
ind convert the men into mere auto 
matons, with as little interest in their em 
ployers’ welfaré the machine has, upon 
which they w 

I do not think the plan of handing in 
written specificat s of improvements a 
good o1 es] lly that feature of it 
which leads the contributor to expect 
compensatio tly [fa thing assumes 
that mu p t Patent Office 
ffords the best 1 ns of protection from 
piracy \ ( thousand smaller 
iffairs of tl p, it enough that in 
genuity and | be rewarded by 
i. full and recognition, and I be 
lieve 1 am s it ng that this is all 
tha the ) + 

I have be expect xplanation in 
the “Ameri M t’”’ of that “Mys 
terious Explosi I rted by Mr. C 
C. Sprague in your columns of January 
28th. It seer not so mysterious 
iter all. Is it not probable that a quantity 
of water was forced into the plunger by 
the constant surrounding pressure of 100 
pounds per square inch? and of course the 
inclosed air would | pressed to that 
extent, or perhaps to a pressure of thirty 
pounds, or more, per incl If much more 
than this, the explosion would doubtless 
have been more violent, and would have 
taken place, perhap vefore all the cap 
screw had been taken from the flange 
As for the e exp] on which followed, 
I am unable to explain this, but will ven- 
tur 1. theory, whether right or wrong 
This that hydroge was set free in 
side the p er by the oxygen attacking 
the tron, thus producing an explosive mix 
tur hicl nited hen a lamp was 
brought it ontact with it 

Mr. Spragi ks about boring 
cylinder Phet I w operations of 
machine tools mor simple, as we all 
know, than that of boring cylinders, yet 
who has not been bafiled in attempting to 
get what might be called a first-class job? 
I was taught in my early experience to 
use two or three cutters having rounded 
front edges tally tapered back, so as 
to prevent | ng the feed show on the 
bored sut o prevent chattering, a 
number of hard w | blocks were fitted 
to the head, and as tl ut advanced these 
were shaved off to fit the bore; not in 
frequently this shaving operation was very 
unsatistactory [ lear: 1 in the course of 
time that stiffne he lathe and boring 
bar, was the essential thing in securing 
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rapid and good work in this line, and that 
a very smooth surface was not important, 
indeed not so true one, 
which showed the feed distinctly. The 
only advantage, I think, in using more 
tools than one, is that their use may ex- 
pedite the work somewhat. 
While on may 
boring bars illustrated on the same page 


desirable as a 


this line I notice the 








I a \ 
Fig. J 
“My 
a 
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Fig. 4 


HOLDING CUTTER IN BORING BAR. 
with Mr. Sprague’s, by Mr. F. J. Wood- 
Objection is here made to a gibbed 


Fig. 1; 


hurst 
preference 


The trou 


cutter of this form, 
being given to the form Fig. 2. 
ble seems to be in the shape of the slot a. 
Of course, it will be difficult to preserve a 
fit with this form, but bevel the ends, as 
seen in Fig. 3, and the trouble is all over. 
This also admits of driving the wedge at 
the back instead of in front of the cutter, 
thus allowing a little more room for the 
wedge to come or go, and not interfere. 
Sut I have no use for wedges in a boring 
believe it infinitely 


bar and 


better to provide a binding nut, as shown 


anyway, 
by Fig. 4. This has the advantage of the 
cutter always being held perfectly square 
in the bar, and it dispenses with the use 
of a hammer, which is usually a mutilator 
of everything with which it comes in con 
tact. This 
tended for a hollow-spindled lathe. 


course 1n 
If the 
cutter is located at the end of the bar, it 


form of bar is of 


can best be held by a set screw, in the end 
In Fig. 4 the loose collar a 
This 


prevents the nut ¢ from becoming worn 


of the bar. 
rests stationary against the cutter. 


on its edge, as it would be if allowed to 
bear on the cutter. 
OUIRK. 
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Counting Small Articles With 
Weighing Scales. 
Editor American Machinist: 
Small articles of manufacture, such as 
bolts, nuts or screws, may be rapidly and 
accurately counted in large quantities by 
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means of a platform scale, if the construc- 
tion of the machine is rightly under- 
stood. 

The weights commonly bear two sets 
of marking, as shown in Fig. I, the greater 
of which, as 100, 200, etc., indicates the 
amount on the platform which the weight 
the numbers, I 
pound, 2 pounds, etc., are the 
weights of the castings, so that the ratio 
or multiplication of the scale can usually 
In this case, the 


“draws,” while lesser 


sealed 


be at once determined. 
ratio is I to 100, as I pound on the coun- 
terpoise will balance 100 pounds on the 
platform. Suppose, now, that we have a 
large quantity of special bolts to count, 


and we know the ratio of our scale to be 1 
We have only to lay one of the 


to 100. 





SCALES 


bolts on the counterpoise, as shown in 
Fig. 2, and pile enough of the remainder 
upon the platform to balance the scale, 
and we will find the number to be just 
Five bolts will, of course, balance 
10 bolts 1,000. We do not know 
how much they weigh, we only care to 
The tare of the box, 
the bolts, may be 


taken out by means of the usual weighing 


100. 
500, or 
know the number. 
or whatever contains 


poise, which, in this case, has no other 
use. Scales of capacity have a 


higher multiplication, so as to avoid hand 


large 


ling a large number of weights; but there 
will always be a fixed ratio between the 
counterpoise and the platform 

W. H. SARGENT. 


St. Johnsbury, Vt. 
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A Peculiar Method of “Feeding” 
Castings. 
Editor American Machinist: 

During a conversation on foundry prac- 
tice with a foundryman from one of the 
mining districts in the State of California, 
the writer was interested in a description 
he gave of “feeding” castings with the 
rammer. As “feeding” castings with the 
rammer was a new wrinkle to me, and as 
I thought it would interest the readers of 
your valuable paper, I asked for a sketch 
of the castings to, which was 
kindly furnished, and the accompanying 
3y way of 
that 


the castings are made from a very hard 


referred 


drawings are made therefrom. 
explanation it might be well to say, 





<a 


SAMPLE 
BOLT. 


FIC. 2. 











FOR COUNTING. 


iron; generally white pig iron, or what ts 
as No. 6, very 


metal to 


known which is at best a 


unsatisfactory work; owing to 
the nearly total absence of graphitic car- 
bon. 
The 
“Metallurgy of Cast Iron,” 
any person using the above grade of pig- 


West's 


is valuable to 


following extract from 


iron: “Heavy-work founders and molders 


know that hard grades of iron shrink 
much more than soft grades, a fact for 
which no. satisfactory explanation has 
heretofore been given. $y recent ex- 


pansion experiments, I have discovered 
that hard grades of iron expand more at 
moment of solidification than soft 


And there is a constant relation be- 


the 
ones. 
tween this expansion and the preceding 
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shrinkage, which forcibly demonstrates 
the necessity of ‘feeding’ a casting to make 
its interior solid.” 

My friend thus describes his method of 
feeding with the rammer: 

“I will first give you the model of a 
shoe, Fig. 2, which is round, and weighs 
150 to 180 pounds. You will notice the 
swell or rounded parts B B on the bottom 
of the shoe; my sketch is upside down 
from the way they work, but shows the 
way they are cast. Now, here is where the 
feeding with the rammer comes in, and, if 
you run across any of this work, never at 


tempt to feed it with a rod, as it would 


Gate 





9] 


CASTINGS 
just be like driving a steel pin into the 


shoe; for when it came to wear down it 
would not do so evenly, and consequently 
would do very bad work in the battery 
So you take the cope off when the iron is 
still soft, and just before the setting point 
take a square nosed shovel, and rub down 
and until 


scrape off the casting is just 


about to become solid, then take a smooth 


butt down the uneven 


Do 


with the rammer too hard, as the 


rammer and set 


places that may appear not force 


casting 


is liable to crack towards the outside 


One very important part of this method of 


feeding is to lift the cope off at the right 
time; and nothing but experience and 
getting right into the harness will teach 


you this. 
The dies 


in shape, 


(Fig. 1) are a little different 
but are proceeded 
the same manner as the shoes 
flanges AA are about 10 by 12 inches 
then 


Although 


square, and 114 inches thick, comes 


the round working part C 


those castings are comparatively heavy, 


we pour them with iron as hot as it can 
be melted, and find that by so doing the 


casting will wear near twice as long as 


when poured with dull iron.” 


Gro. ©. VAIR. 


Corning, N. Y 


FED 


curacy, viz., the 
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Planer Elevating Screws. 
Editor American Machinist: 
We have been asked whether we do not 
think that the 
strong case in favor of both planer elevat 


opposition make a very 
ing screws being of the same hand as be 
ing cheaper in keeping up to a given 
If you assume that 
lead 
screws up to standard, is incurred merely 
the 


degree of accuracy. 
our extravagance in keeping our 


to guarantee accuracy of our right 
and left elevating screws, then possibly we 
might cheapen same by adopting the other 
process. Such, however, is far from being 


the case 
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Amer 


Fig. 2 


BY KRAMMER 


All those 


selves in the 


who have expressed them 

‘American Machinist” as 
opposed to right and left elevating screws, 
seem to take it for granted that all pos 


sible 


errors in accuracy of cross-rail align 


ment are due to that source hat is 

great mistake Among other causes of 
error might be mentioned: Loose fits 
where the ele\ ting screws have then 
bearings at top of uprights; untrue shoul 
ders where the bevel gears bear on top 


of uprights; a bad tooth in either of th 


bevel wheels or pinions Fur 


some of the gears may bi 


mandrel. 


on an 


untrue 


It may be « heaper to m ike both elevat 


screws one-hand, chase them on any 
old lathe, and let that, and 


might never cause any trouble; but 


them go at 


1 


better practice to keep all the 


rews in the shop up to a certain 


limit of accuracy, because there are other 


screws on a planer which require ac 
in cross 


saddle; 


1¢ swivel 


zontal screw 


hor 


ul, which gives motion to the 
also the vertical feed screw in tl 


heads. These are frequently used for 


indexing work, and in every case where 


long nut is used, it is absolutely neces- 


sary to have a uniform screw in order to 


get a good fit in the nut the whole length 
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necessary to have ac- 
the 


work, why is it not important to keep up 


lf, therefore, it 1s 


curate leading screws for some ol 


the standard for all work, including ele 
Not that it is 


that right and lett 


vating screws: claimed 
elevating screws are 
better, but rather that they are as good as 
if both were right or both left 

You know that good work is sometimes 
cheaper than bad work, and that a slip 
shod, haphazard habit in a factory is al 


most always disastrous in the 


< 
aa 
t 


much easier to control a she 
understood that 
work will be accepted. It is not neces 
sary that the legs of a machine be 


to a surface plate where they join the bed, 


but it would be better for the discipline 
of the shop if it could be done. 
THE G. A. GRAY Co 
( t () 
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Flat Drills for Hard Steel—Round- 
ing the Corners of Tools 
Rolling Curved Chips, 
Etc. 


ry ul 
Sth, spe ol the t ci 1 supers 
tool fo rd steel, vy ert y co 
rect l nt { ntinual daily 
experience 1 1 too tex 
Chis brings to mind that Mr. Swiit re 
marked in hi etter <« Ie ry 1ith th 
( neve! \ yor ( I ou ht { 
necessary to round th rs of a twist 
de In regard to 1 I would say | 
have done this often with perfect succes n 
fact always re rttot t od w en the 
ordinary | It cert vy do er 
reasonable t ta § » 4 er will not 
tand thie that round one wi 
The same is true of the lathe and plan 
tools ie nt l m thie Sanit Issuc 
Year i » | lt ht face toc 
dea wit ohtly re ed cornet but 
ed ter it t I nad « 
ditions, exte er two year ind 
concluded t t thie ( the too 
Wal ib ) { \ l ( \ ) tii 114 re 
mov fa) etal 
\g lt ng of chip 
rie i ed, W | y that 
the ‘ F p , throughout 
ts depth, it ild be ler to bend or 
curl than t ( cut with a 
traight too but t t the « n 
the chip tl n , t+ point 
weakest 1 t t it « 
pand t d M 
SW t t Prat ft » retur to the 
lrill | t Ilave tly drilled soft 
teel at the rate es diameter 18 
‘ deep p ( I ( diam 
¢ ( p ( T} e were 
bot t ] run nt the ) d vithout 
previously d 1 er hole The 
bove w t t 11 
chine 
\. ALERTES 
En orth, P 
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Growth and Development of Ma- 
chine Shop Practice. 

A most difficult, if not an impossible 
task it would be to write a history of the 
progress in machine shop practice in the 
last half century. The progress has been 
continuous, and the sum of it is amazing, 
but it is not marked by many salient points 
upon which to fasten our attention. In 
this great age of progress the machinist 
has been well in advance, if he has not, 
indeed, led the procession. A procession 
it has been all along, with a steady, re- 
sistless sweep, and there have been few 
of the spurts of the helter-skelter race. 

We may say that there has been no day 
in the last half century when the machine 
shop could not do more work, better 
work and cheaper work than the day be 
fore; and yet there has been no year when 
it would have been easy to state in detail 
in what it was superior to the year before. 
Nearly every machine tool in use to-day 
was in use in some form fifty years ago; 
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but not one of them exists in the same 
form as fifty years ago, and yet the history 
of their transformation it would be im- 
possible to produce. 

The upright drill is one of the simplest 
and most widely diffused of machine 
tools, and it illustrates, perhaps better 
than any other, the progress which has 
been made, and the way in which it has 
been made. There are those who have 
thought it absurd, and have not hesitated 
to say so, that so many illustrations and 
descriptions of upright drills should ap- 
If there 
be anything wrong in this, we have in the 
past been pre-eminently guilty. But each 
successive drill that has been published 
has been so published because it had some 


pear in the mechanical journals. 


claim to be in some way better than its 
Not the im- 


SUCCESSIV ely dey eloped, 


predecessors. one of all 


provements we 
may venture to say, was gotten up to fill 
the traditional special “long-felt want’ for 
that particular thing. Every one was, 
however, gotten up to appease the con- 
tinuous long-felt want to do work better, 
quicker, cheaper. 

There has, perhaps, not been the im 
provement that might have been expected 
in the engine lathe. The principal things 
that have been done for it have been to 
make it stronger, to increase its wearing 
surfaces, and by excellent workmanship to 
make it true, accurate and reliable. The 
application and development of the turret 
has resulted in wonderful special ma- 
chines that can scarcely be called lathes, 
and which yet steal from the lathe more 
than a half of its work. 

The planer has been improved still less 
than the lathe, and it, too, chiefly in mak- 
ing it true and stronger. As the turret 
machines have robbed the lathes, so have 
the milling machines robbed the planers. 

Beyond these changes, the progress of 
the machine shop has been more advanced 
by the development of the numerous 
small tools than even by the improvements 
upon the larger ones. As the upright 
drill has probably been more improved 


than either the lathe or the planer, so the 


small tools used in connection with it 
have been the especial field of the in- 
ventor. The introduction of the twist 


drill as an article of manufacture and sup- 
ply is probably the most distinct incident 
of our progress. 

The twist drill has been followed by 
the entire supply business, and that has 
developed the drummer, and if any in- 
fluence deserves its word it is he, al- 
though he usually has words enough of 
The drummer is a missionary, 
He is a 


his own. 
and is to be respected as such. 
general disseminator of information as to 
the most advanced means and practices 
He doesn’t always understand very well 
what he is talking about, but he usually 
has his lesson well learned, and there are 
apt to be some ideas in it, wherever they 
may have come from. He carries the latest 
improvements, he is well filled up with the 
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good points of his wares, and he compels 
his hearers to listen, often for their own 
good. 

Of means and methods there is more 
to tell continually, and the knowledge of 
all that is new and good and profitable is 
continually more essential to success. The 
work of the technical or trade journal, as 
the recognized diffuser of the news of the 
trade, of its plans and its successes, was 
never more important; the man who failed 
to appreciate and who neglected its help 
was never more helpless. 

A A A 


The Factor of Safety. 
In every undertaking in every depart- 
activity the factor of 
the 


ment of human 
safety plays an important part. In 


the means 


weighing and determining o 
given end, 
1] 


for the accomplishment of any 
it is perhaps the most important of a 
This is saying that all of our undertak- 
ings involve more or less of danger, not 
necessarily of life and limb, but at least 
of failure in the accomplishment of the 
purpose intended. The factor of safety 
comes in as an assurance of the probable 
adequacy of our provisions and precau- 
tions. In ntany, if not in most cases the 
factor of safety is the factor of success, 
and it is the one factor that must never be 
ignored. 

There is undoubtedly in the factor of 
safety a suggestion of waste and extrava- 
We first provide adequate means, 
is absolute economy, and then the 


gance. 
which 
factor 
abundance, which may be all unnecessary 
and ultimately count for nothing. The 
factor of safety is peculiarly the creature 
of circumstance. As the rate of interest, 
the money man’s factor of safety, varies 
constantly with the certainty or the un- 
certainty of the financial transaction, so 


of safety insists upon a_ super- 


in engineering and mechanics the same 


fluctuations occur, and for similar rea- 
sons. 
The factor of safety 


sumed and arbitrary one, based not only 


is always an as- 


upon widely varying conditions, and aim- 
ing to range as far, but also upon the 
ability or skill with which, or the com- 
pleteness of the knowledge upon which, 
the conditions are estimated. It is de- 
termined by crude theory, whether the 
theory is consciously and clearly formu- 
lated or not. Theory is perhaps nowhere 
more apt to betray its incompleteness, and 
its consequent incompetence, than when 
fixing its factors of safety for any given 
case. The factor sufficient 
under the assumed conditions, but if the 


may be all 


assumptions have not as wide a reach as 
the facts, the factor of safety may, after 
all, be fatally deficient. It is in this direc- 
tion that the factor of safety always fails, 
if at all. 
safety, but too often secures too little. 
The factor of safety, it must be con- 
fessed, fails in the thing it is intended to 
It is a concession to uncer- 


It can never guarantee too great 


accomplish. 
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We are 
Like the nut in a rattling 
machine that is apt to unscrew, we must 


tainty, but it fails to eliminate it. 
still uncertain. 


fasten the nut with a set screw, and the 
set screw with a pin, and the pin with a 
spring, and so on, and still things may 
rattle loose and something may break, and 
the uncertainty remains. 

The dual function of the factor of safety 
is another perplexity. It is used by the 
one who is assumed to know all that it is 
possible to know of the case, and its pos- 
sibilities and requirements, to complete 
and amply fortify his estimates; but it is 
the 
perhaps nothing of the details or the un- 
known particulars or the uncertainties. 
The of estimates make 
number of different cases, giving every 


also guarantee to him who knows 


man may up a 
known detail its just value, and then after 
all he may assume in addition a factor of 
safety in one case of two, in another ot 

These 
the un- 
initiated, and leave the uncertainties still 


five, and in another still higher. 
things cannot fail to perplex 


uncertain, 
A A A 


The Battleship “Iowa.” 

The United States 

upon her recent official trial sustained a 

speed of 17 knots for the four hours’ run, 

William Cramp 
& Sons, a premium of $200,000 


Battleship “Iowa” 


earning for the builders, 

The “Iowa” is somewhat larger than the 
“Indiana,” her dimensions being: Length 
on load 
breadth, 72 feet 2! 
39 feet 454 inches; 
placement on normal draft, 


water line, 360 feet; extreme 
inches; molded depth, 
mean draft, 24 feet; dis- 


11,300 tons 


The armament of the “Iowa” consists of 
and twenty- 
guns. The 
armor protection consists of a water-line 
belt of Harveyized nickel steel, 14 inches 
thick, This 
armor is 7 feet 4 inches wide and extends 
The ends of this belt 
are joined by athwartship belts of 12-inch 


four 12-inch guns, six 4-inch 
two rapid fire and machine 


on a 12-inch wood backing. 
186 feet amidship. 


Harveyized nickel steel, worked diagon 


ally from each side to a segment of a 


circle in the center corresponding with the 
radii of the superimposed redoubts. For 
ward and aft of the diagonal belts sub- 


merged protective decks extend to the 
ends, 23% inches thick on the flat. At 
each end of the armored citadel thus 


formed rises a circular barbette of 15-inch 
Harveyized armor, the after barbette being 
8 feet 9 inches high, and the forward one 
16 feet The 
with 14-inch plates 


high turrets are armored 
The “Iowa” is the last of the premium- 
built battleships. The 


was awarded February Il, 


contract for her 


1893. The con- 


tract price was $3,010,000. 


A A A 


Permanent Machinery Exposition 
at Lima, Peru. 


Washington, D. C., April, 1897.—Hon. 
Leon Iastromski, United States Consul 
at Callao, Peru, has forwarded to the 
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State Department a translation of a decree 
providing for the establishment of a per- 
manent exposition of machinery at Lima, 
Peru, as follows: 


[TRANSLATION. ] 
Ministry of Public Works 
The President of the Republic: 
Considering 
I.—That one of the means to promote 
the extension of the various branches of 
industry is to enable those engaged there 
in to obtain promptly a knowledge of the 
new machines and implements employed 
to produce articles of good quality at the 
lowest cost; 
II. 


establishing a center where said machines, 


That these ends can be attained by 
etc., can be constantly exhibited and where 
full information thereto may be obtainable 
by interested parties; 

I11.—That the Machinery Hall at the 
Palace of the Exposition, which has been 
placed at the disposal of the Minister of 
Public Works by the 


is adequate and can 


Provincial Council, 
easily be adapted to 
the purposes in view; 

It is decreed— 

I.—That a permanent exposition of all 
kinds of machinery shall be established at 
the said Hall; 

II.—The said exposition shall beinaugu 
rated on the 28th day of July, proximo; 

II1I.—Imported articles destined for this 
exposition which are not exempted from 
duty, will have free despatch through the 
various custom-houses on the production 
bond the 


duties ordinarily levied upon such articles, 


ot a guaranteeing payment of 
when they are not reshipped within the 
period of six months; 

IV 
shall 


months without special permission from 


The exhibition of the same article 
allowed for than six 


not be more 


the government 
V.—The 


and permanent care of 


expenses for the preparation 
hall shall be 


of the Budget 


the 
drawn from Clause No 
in operation, and further provision shall 
be included in the next Budget; 

V1I.—The Minister of Public Works is 
charged with the execution of this Decree, 
and with the duty of prescribing the rules 


and selecting the employés required. 


Given at the Government Palace, in Lima, 
February 27, 1897 
‘ N. DE PIEROLA, 
Signed : 
' MANVEL J. CUADROS 
A A & 


Bursting Test of a High-Pressure 
Boiler. 
Louis recently an 


In St interesting test 


was made especially to determine the 


comparative strength of a triple-riveted 
double-welt butt joint and a triple-riveted, 
lap joint, machine riveted, 
13-16 The 
was 60 inches diameter and 12 feet long, 
with 56 3%-inch The shell 
3¢ inch thick, and the heads % inch, the 


tensile strength being 60,000 pounds. The 


single-welt 


with rivets diameter boiler 


tubes was 


lap joint had a strap on the inside of the 


2° oar 
dee 


boiler, and the butt joint had straps both 
inside and outside 

Water pressure was applied, and at 750 
pounds the double-welt joint weakened, 
and at 810 pounds it parted sufficiently to 


relieve the pressure. The shell under the 
sed 5 inches. in 


None 


of the tubes were injured or leaked at any 


Soo pounds pressure increa 


circumference and shortened I inch 


Our particulars are obtained from 
of Steel,” of St 


Stage 


“The Age 


Louis 
a a A 
Death of Mr. George Thompson. 


Mr. srooklyn, 


whose improvement on micrometer cali 


George Thompson, of 


pers to facilitate reading sixteenths and 


thirty-seconds was published in our issue 


of Jan. 13th, died very suddenly on March 


26th, of grip complicated with pneu 
monia, resulting in heart failure. Mr 
Thompson was a man of reserved dis- 
position, but highly thought of by those 


who knew him well He was in the em 


ploy of the Domestic Sewing Machine Co. 


for seventeen years as tool and model 
maker, and occupied a similar position 
with the Standard Sewing Machine Com 
pany for five years. In connection with 
his work on sewing machines, he devel 


oped a system of broaches as a substitute 


for reamers in making standard size 


holes, 


shop rights for which were sold to 


several of the leading sewing machine 

companies. His death occurred in the 
sixtv-first vear of his age 
& A A 

The naval court of nquiry, recently 


convened at New York to investigate the 


circumstances connected with the failure 
of the machinery of the monitor “Puri- 
tan,” completely exonerated Chief Engi- 
neer Farmer and all the officers of the 
vessel Che engines were clearly faulty 
in design, especially in the shaft bearings, 


} 


which were insufficient for the weights to 


be carried. The engines were designed 

more than twenty vears ago, and it would 

be unprofitable to go into ancient history 
A aA aA 

At the New Criminal Court Building, 

New York, the following examinations 


10 A. M., for 


iting, 


held: April 2oth, at 


Engineer Inspector of paving, regul 


will be 


grading, etc., and on April 23d, at the 
same hour, for Assistant Engineer (civil) 
and Instrument. Maker 
A A A 
It is not often that the burning out of a 
lvnamo will save a man’s life This, how 
ever occurred recent the State of 
Ohio. The dynamo to be employed in the 
electrocution of a murderer gave out in the 
preliminary trial, and the prisoner was 
gyiven a respite 
A A A 
From May toth to 14th the convention 
of the American Foundrymen’s Associa- 
tion will be held in Detroit, Mich 
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Questions and Answers. 


Name and address of writer must accompany 
every question. estions must pertain to our 
specialties and be of general interest. We can- 
not undertake to answer questions by mail. 


13) H. L. McC., Cropsey, Ill., asks: What 
would be the expansion of a piece of iron 
1 foot in length with a rise of temperature 
of 10° Cent.? Would there be any differ- 
ence in cast or wrought iron? A.—The 
information here required is to be found 
in most of the “pocket books”’ of tables 
and in various other places. The coeffi- 
cient of expansion per unit of length is 
oooo! for cast iron and .o0001166 for 
wrought iron, per degree Centigrade, 
within ordinary temperatures. The ex- 
pansion of steel is nearly the same, but 
varies somewhat with its hardness. The 
coefficient above for cast iron is easily re- 
membered and applied. A bar of cast iron, 
then, 12 inches long, whose temperature 
was raised 10° Cent., would expand: 
[2 10 OOOO! .0012 inch. 


(44) W. H. B., Brooklyn, asks: 1. What 
are the standard widths across the flats of 
square and hexagonal heads of cap- 
screws, if there is such a standard? A.— 
The following has been published by three 
of the leading American machine screw 
companies: 


Square Head Hexagon Head 


Dia. of Short Long Short Long 
Screw Dia Dia Dia. Dia, 
1 3 22 7 ~ 
+ 8 53 18 5 
‘ 16 62 4 °5 
i 4 75 a O05 
ts .50 2 «72 
2 .o9 4 .57 
a 1 n 
i4 te Od ta 94 
2 ¢ 1.06 ‘ 1.0! 
' i 1.24 I ee 
i ii 1.60 1h 1.30 
I 14 t.77 1+ 1.45 


2. What are the best proportions for the 
thickness of babbitt and diameter of out- 
side shell in babbitted bearings, either 
solid or made in halves? A.—The propor- 
tions will vary with the character of the 
service, and your observation will be a 
better guide than any data that we can at 
present furnish. Our columns treat of 
such matters at different times. 

(45) P. E., Newton, N. J., asks: What 
power is there in a stream of water flow- 
ing through 300 feet of I-inch pipe with 
40 feet head? Would there be enough 
power to run four 16 candle-power lights? 
What would be the increase of power if 
the pipe was changed to 2 inches diam- 
eter? Is there any simple rule to compute 
this? A.—There is no simple rule. Using 
the table of the Pelton Water Wheel Com- 
pany as a basis, we would figure it some- 
thing like this: Allowing the water to 
flow through the pipe at the rate of 1 
cubic foot per minute, the loss of head in 
the pipe itself would be about 15 feet, so 
that we would have only 25 feet head for 
the water when delivered. As a cubic foot 
of water weighs 62.35 pounds, we would 
have 62.35 X 25 1,557 foot pounds, of 
which perhaps one-half, or 778 foot 
pounds, might be developed by the water- 
wheel and connections actually employed. 
As a horse-power is 33,000 foot pounds per 
minute, and as a 16 candle-power lamp, 
roughly, takes one-tenth of a horse-power, 
or 3,300 foot pounds per minute, the 
power to be obtained from the water 
above would probably thus be less than 
one-quarter enough for one 16 candle- 
power lamp. With a 2-inch pipe, and 
other conditions as above, there would 
probably be about power enough for one 
lamp 
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Personal. 
mer. Gm: Boyd, who has been con- 
nected with the Walker Company, Cleve- 
land, O., for the past three years, has 


lately been appointed superintendent, with 
the entire active management of the en- 
gineering and manufacturing departments 


Carlton M. Williams, treasurer of the 
firm of Morse, Williams & Co., of Phila 
delphia, died at Diego, Cal., on 
March 8th. The 
of the company are not affected, as Mr 
Williams had 


attention to such matters for some time. 


Mr. F. C. Fladd, lately superintendent 
and secretary of the Stiles & Fladd Press 
Company, Watertown, N. Y., has left the 
employ of that company, and 
a position with the E. W. 
Adams 


where he will be pleased to meet his many 


San 
business arrangements 


been unable to give his 


has ac 
Bliss 


3rooklyn, 


cepted 
Company, 17 street, 
friends. 
A A A 

“Marine Engineering” is a new monthly 
of which we have the first issue for April, 
1897. It is filled with exceptionally inter- 
esting and valuable matter, and vindicates 
its right to be at the start, notwithstanding 
the multitude of so-called marine publi- 
If the standard of the first num- 
ber is maintained, this publication will be 


cations. 


an undoubted success. We are sorry that 
it is not standard size. Had it been, its 
filing and preservation would have been 
more probable. 


a A A 


‘ ‘ 

Commercial Review. 

New York, SaturDAY EVENING, APRIL 10 
MILI, AND MACHINISTS’ SUPPLIES IN THE 
NEW YORK MARKET. 

There are indications that during the 
four weeks now under review, business 
has shown some degree of improvement 
It is true that trade is still very quiet, and 


dullness is the feature foremost in the 
minds even of many sellers who have 
some improvement to report. Sut it 


seems safe to say that there has been an 
actual forward movement, an increase of 
demand, compared with the state of things 
prevailing at the end of the winter. 

The season, with its somewhat milder 
weather, is probably accountable for this, 
and for that reason it would perhaps be 
wrong to infer that much actual change 
in the undertone of business has taken 
Still, substantial 
when it comes at all, must do so by small 


place. improvement 
beginnings, as was forcibly demonstrated 
of contrast, in the boom 
that followed the last presidential election 
If the little shoots of trade that are now 
starting up with the spring, 


to us, by way 


are watered 
and nurtured carefully, they may grow 
hardy enough by midsummer to withstand 
the withering influences of that period 
The reports of slightly better business 


which we have heard are not those of 
one or two large concerns, but are 
received from a number of small 


1897. 


April 15, 
houses doing a general business in mill 


supplies, agencies for single manufac- 


tories, etc., some of whom, for a long 
time past, have had none but discouraging 
And that this class of sel- 

l a little 


lers should be able 
provement is, we should say, a particularly 


news to relate. 
to report im- 
favorable sign. The opinions of some of 
the largest concerns, it is true, are a little 
depressing. 

The 


machinery is 


transmitting 
improving and there are 
A leading 


pany engaged in this line of trade informs 


demand for power 


some good com- 


inquiries 


us that the business of the present year 


scems to have come a few weeks behind 


time. They say that there is not a great 
deal of important work, but that supplies 
furnished by them for a grain elevator 


in’ Buffalo and for a local equipment may 


be mentioned as of some magnitude. An- 
other concern, who manufacture wood 
pulleys, have found the past few days 


rather slack, although the previous ten- 
dency ot business had been upward 
Prices are still weak, as a general thing. 
We inquired of several sellers regarding 
them. One remarked that they had 
reached rock bottom, but that if anyone 
made an offer they went below. Another 
party said that prices have seemed rather 
steadier for the last ten days. A third 
authority who spoke from the standpoint 
of twist drills, etc., stated that within the 
last ten days or so prices had become sta- 
tionary and that the next change would 
probably be a strengthening. A fourth 
party, also having twist drills especially in 
mind, said that it not certain what 
concessions a large order would not bring 


was 


out 

The head of one of the principal ma- 
chinists’ supply houses remarked to us 
that tariff matters 
strengthen the prices of those goods that 
are likely to be much affected by a re- 


are tending to 


vision of duties; such as nippers, pliers, 
files, measuring tape, chain, anvils, and 
Those for which the American pro- 
depended 


steel. 


ducers are more exclusively 
upon, such as twist drills, are not affected 
in this way, although the increased cost 
of steel will perhaps exert some influence 
upon the price of those articles which are 


made of it 


VIEWS OF VARIOUS AUTHORITIES. 


The National Chuck Company did the 
best month's business during March that 
they have done since last October, foreign 

For tapping 
March orders 


those of 


trade being especially good 
chucks, a new specialty, the 


were fifty per cent. greater than 


December, which was the best month up 


to that time. A symptom of the generally 


prevailing dull times of the past year 


which they remark, is the unusual num- 


ber of orders that have been received, con- 
nected with the repair of chucks, which 
in epochs of activity is considered a waste 
of time and labor 


Mr. J. D. Foot, of the Kearny & Foot 
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Company, file, rasp and twist drill manu- 
facturers, is inclined to view the situation 
conservatively. Although the firm is, we 
presume, doing a fairly healthy business, 
as it usually is, it is considered unsatis- 
anticipations 
slight flurry 

year, but 


People are 


compared with 
marked by a 
earlier in the 
subsequently has tapered off 


factory, 
Trade 
somewhat 


was 


(Continued on page 30. 
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Business Specials. 


Gear wheels, gear cutting. Grant; see page 16. 


Forming Lathes. Mer.Mach. Tool Co., Meriden,Ct. 


Good gear cutter for sale cheap. B. V. Covert, 


Lockport, as Us 


Engine Castings 4 to 2 H. P. Finished boilers 
and engines. Grant Sipp, Paterson, N. J 


Send $1 to the Tabor Mfg. Co., Elizabeth, N. J., 
for improved stop-motion revolution counter. 


Selden Packing for stuffing box, with or without 
rubber core. Randolph Brandt,38 Cortlandt st.,N.Y. 


A A A 


Wants. 


Situations and Help Advertisements only 
inserted under this head. Rate 30 cents a 
line for each insertion. About seven words 
make aline. The Cash and Copy should be 
sent to reach us not later than Saturday Morn- 
ing for the ensuing week’s issue. Answers 
addressed to our care will be forwarded. 


Situations Wanted. 


All-around machinist. Box 169, Am. MAcHINIST. 


A mech. eng., grad. of a Ger. univ., wishes pos 
as draftsman; mod. sal. Box 170, Am. Macu. 


Experienced mechanical draftsman desires posi- 
tion; 12 years’ exp. Box 168, AMER. MACHINIST. 


Designer and builder light automatic machinery, 
and special tools tor wire and metal goods, wants 
position. “‘Reliable,’’ AMERICAN MACHINIST, 


Foundry foreman—Position wanted by a sober. re- 
liable man; 10 yrs. exp. as foreman on gen. mchy. & 
light bench work; good refs. Box 155, Am. Macn. 


Expert on accurate and complicated work; exp. 
in the manuf. of tools, light machinery and special 
ties; is open for position as supt. or mas. mechanic. 
First-class ref. Box 167, AMERICAN MACHINIST. 


Mech. eng., 30, wide experience and education, 
mem. A.S.M.E., owns valuable pats. on gas engs. 
for direet cpld. elec. serv., desires con. with subtl. 
concern needing eng. or supt. Box 161, Am. Macu. 


Sit. wanted as foundry foreman; 10 years’ exp. 
A practical mold., acquainted with gen. work, both 
heavy and light; unders tands the mix. of irons and 
handling of men. Add. **Molder,” Am. MacurInistT. 


An expert mechanic, with large experience in de- 
signing and building special automatic machinery, 
tools, ete., will be open forengagement about May 
1, where ability and faithfulness will beappreciated. 
Address Box 164, Care of AMERICAN MACHINIST. 


Wanted —Position by a man who has wide experi- 
ence in bicy., mach. tool and gas eng. shops: am well 
posted on mod. methodsof cheap production; can 
do drafting, etc. Have held posi as gen. supt. of a 
bicy. fact. for past 3 years. Can furnish best of ref. 
from past and pres. employers; West pref. Address 
‘*‘Camp.,’’ care Braddock Mfg. Co., Burlington Wis. 


Help Wanted. 


Help Wanted—Good pay for leisure hours. 
W. Lord, Philadelphia, Pa. 


Wanted—First-class tool maker. one used to die 


Geo. 


work. Apply, Ridgway Dynamo & Engine Co., 
Ridgway, Pa. 
Wanted—Foreman brass moulder with thorough 


knowledge mod. fdy. requirements. Give experi- 
ence, age and wages expected. Box 141, Am. Macu. 


Wanted—Draftsman and designer; one used to 
mining and marine work. State experience, age 
and salary required. Address Box 151, Am. Macu. 


Wanted 
metal working mchs., 
state full particulars. 

Wanted—A foreman capable of handling from 20 
to 25 men, thoroughly experienced in fine machine 
tool work. Address, The Davis & Egan Machine 
Tool Co., Cincinnati, O. 


A salesman for presses and dies, sheet 
special mechs. for bicycles; 
Box 158, Amer. MACHINIST 


Wanted—Two draftsmen and designers; those 
who are familiar with 2-revoln. and stop-cylinder 
printing presses preferred State ref. and salary 
expected. Address Box 165, AMERICAN MACHINIs' 


English Trade—Engineer and salesman (now in 
New York) well known in Great Britain, wishes to 
represent American mfr. of specialties in tools or 
machines; comsn. or salary Box 166, Am. Macn 

Inspector—Wanted by Eng. firm man capable of 
inspecting and testing for finish and accuracy high 
class machine tools Applicants should have had 
experience of similar work in first-class shop, and 
must furnish satisfactory references. Reply, with 
fullest particulars, to Alfred Herbert, Limited 
Coventry, Eng 

Wanted A first class, sober, reliable field fore 
man, to build tanks. smuke stacks, water towers, 
etc. Must be capable of estimating costs on field 
work and keeping his labor within estimate 
Would be located in New York and used in that 
city and surrounding territory. Address, stating 
experience, etc., Field Work, eare Am. Macn 
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Miscellaneous Wants. 


Advertisements will be inserted under this 
head at 30 cents per line, each insertion. Copy 
should be sent to reach us not later than Sat 
urday morning for the ensuing week’s issue 
Answers addressed to our care will be fon 
warded, 

Cheap 2d h’d lathes & planérs. 8S.M.York,Clev'd,O. 

Calipers & Gauges. F.A.Welles, Milwaukee, Wis. 

The Dutton Wet Twist Drill-Grinder is sold by 
the Garvin Machine Co., New York City. 

Best and cheapest Bolt Header, made by Baush 
& Harris Machine Tool Co., Springfield, Mass. 


; second hand; 
(m. Macn 


Wanted—Corliss Eng., 50 to 60h. p 
in good condition, Add. Box 171, care 
Models, experimental and small special machy. 
built. Write to Crocker & Lawson, Binghamton,N.Y. 
Light and fine mach’y to order; models and elec- 
trical work specialty. E. O. Chase, Newark, N. J. 
For Sale—Second-hand drill presses,engine lathes 
& planers. Dietz, Schumacher & Boye,Cincinnati,O. 
We make a specialty of Shartle’s patent safety 
set collars. Prices low and samples free. Middle- 
town Machine Co., Middletown, Ohio. 
Wanted—Every reader of this paper to send 35 
cents for The Tool Catalogue, See Montgomery's 
advertisement on page 14 of this edition. 
Model Locomotives—Complete castings, latest N 
Y. Cen. standard, up to date; 4c. in stamps for cat- 
alog. G. H. Olney, 163 Herkimer St., Brooklyn, N. Y. 


For Sale—Thompson Steam Engine Indicator; 
ood as new, with two cocks and two springs; all 
n mahogany case; cheap for cash. “Indicator,” 

AMERICAN MACHINIST. 
Wanted—An Idea. Who can think of some sim- 
oe thing to patent? Protect your ideas; they may 
ring you wealth. Write John Wedderburn & Co., 
Patent Attorneys, Washington, D. C., for their 
$1,800 prize offered to inventors. 


Columbia University 


in the City of New York. 


SCHOOL OF MINES, 
SCHOOL OF CHEMISTRY, 
SCHOOL OF ENGINEERING, 
SCHOOL OF ARCHITECTURE, 
SCHOOL OF PURE SCIENCE. 
Four years’ undergraduate courses and spec 
st facilities for graduate work in all departments. 


reulars forwarded on application to the Secre- 
tary of the University. 


DRAFTSMAN’S 


HANDY PROTRACTOR. 


AND OTHER NEW 
CONVENIENCES. 


SEND FOR CIRCULARS. 


D. J, KELSEY, 


NEW HAVEN, CONN. 
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PLANERS 


t W.A.WIL SON 
NY 


KEPT IN STOCK. RIVER ST ROCHESTE 








GOOD BOOKS. 


GAS, GASOLINE: OIL ENGINES 


By GARDINER D. HISCOX. M. 1 

The only American book on an interesting subject 
279 large pages, Svo, illustrated with 206 handsome en 
gravings. $2.50. 

Full of general information about the new and popu 
lar motive power, its economy of manage 
ment Also chapters on Horseless Vehicles, Electri 
Lighting, Marine Propulsion, et 

SPECIAL CHAPTERS ON 
Theory of the Gas and Gasoline Engine, Utilization of 
Heat and Efficiency of Gas Engines, Retarded Combus 
tion and Wall Cooling. Causes of Loss and Inefficiency 
in Explosive Motors, Economy of the Gas Fneine for 


Electric Lighting, The Material of Power in Explosive 
Engines, Carbureters, Cylinder Capacity Muftlers 
Governors, Igniters and Exploders, Cylinder Lubrica 


tors, The Measurement of Power, The Indicator and 
its Work, Heat Efficiencies, U.S. Patents on Gas, Gas 
Oline and Oil Engines and their adjuncts since 1875, et 


THE 


Anew book 


MODERN { cover. It eon 
MACHINIST | tg sh 
. machinist 

By should know 
tee aa “ poees 5 


Practical, in 
structive, ex 
haustive \ 


Machinist 
Second Edi 


tion. Wi valuable ad 
Engravings dition to the 
m2 Pages library anda 
reliable text 
Price, book for the 
$2.50 machinist 
. . 





SHOP KINKS.” 


By ROBERT GRIMSHAW, M. I Nearly 400 Pages 
Price, $2.50. 
It shows special ways of doing work better, quicker 
and cheaper than usual. It is full of pointers as to how 
work is done in the best American and European 


shops. It bristles with valuable wrinkles and helpful 
suggestions, It will benefit all, from apprentice to pro 
prietor. Every machinist, at any age, should study its 


It contains 222 illustrations, most of them di 
eminent constructors Every 


pages. 
rectly contributed by 
machinist needs it. 
e*e Any of the above books sent free on receipt of price 
Catalogues embracing works on every practical subject, also a specia 
circular of any of the above books, mailed free, on application 


NORMAN W. HENLEY & CO., Publishers, 
15 Beekman Street, NEW YORK. 


Onur la 








J. M. ALLEN, President. 
WM. B. FRANKLIN, Vice-President. 
f. B. ALLEN, Second Vice-President. 


J. B. PIERCE, Secretary and Treasarer. 
Automatic Solid Die Bott 


THREADING 
MACHINES. 


Two Styles. Four Sizes. 
Send for Catalogue “‘ A.” 
Webster & Perks Toot Co. 
Cor, Spring and Monroe Sts., 








NEW IMPROVED 


TAPPING MACHINE 


25,000 holes tapped per day. 
Description mailed. 
Machinery and Tools. 
Brass Machine Screws. 
HARVEY HUBBELL, 
33-35 Organ St., 


Bridgeport, Conz. 









wt, Boring Machines, Milling Machines, Special Tools *anané sn" 
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(Continued from page 35.) 

buying only to meet actual requirements, 
and jobbers seem to be deterred from 
placing orders by the inaction of retailers. 

Mr. C. C. Clarke, a member of the AI- 
lerton-Clarke Co., general Eastern agents 
for the Arcade File Works, informs us that 
March has been found the best month for 
The factory is now running 
Although some stock 


a year past 
full force, full time. 
is being accumulated, they expect to find 
a market for it eventually, and the demand 
is now working well up toward the pro- 
duction point. 

who 


Gottfried & Hunter, 


carry on an extensive trade in supplies and 


Patterson, 


hardware, inform us that at present store 
business is quieter than it was during the 
winter, but that out of town business is 
good, March being better than February. 
It is according to the ordinary course of 
things, they find, that business is a little 
slack during the first few days of a month. 

Peter A. Frasse & Co. inform us 
that March was a notably good month, 
and it is perhaps because of the contrast 
that they consider April rather dull 


ELECTRIC RAILWAYS ABROAD. 

The American companies which manu 
facture electrical machinery for street rail- 
way limited to a few, but 
they include our largest in the dynamo 
and motor business. 


purposes are 


The export trade in 
this line, especially to Europe, as we have 
frequently stated before, is good. Some 
electric railway work is now being under 
taken in the Spanish cites of both conti- 
and Cor- 
dova, Spain, are proposing to install such 
and 
American sources; some members of the 
Spanish Club, St. Louis, Mo., evidently 
The fact that 
Spanish cities are willing to look to this 


nents. The cities of Granada 


systems, will consider offers from 


acting as intermediaries. 


country at a time when the Anti-Ameri- 
can feeling in Spain is so strong as at 
present—such names as Sherman and 
Morgan being commonly bestowed on 
and 


would 


cur dogs swine destined for the 


slaughter seem to indicate the 
reputation for merit and the almost in 
dispensability which American electrical 
machinery is earning. 


On the American Continent, in Buenos 


Ayres, the first electrical railway in 
the Argentine Republic is being com 
menced. The concession for the road 


was obtained by a company organized in 
the United States. 
road are in contemplation, to be equipped 


Twenty-six miles of 


with double decked cars, propelled each 
with two 25 horse-power motors, geared 
to the axles of the two bogeys carrying 
The plant will in- 
Stirling water 


the frame of the cars 


clude four tube boilers, 


aggregating 950 effective horse-power, 
with three high-speed vertical compound 
Ball & Wood engines, of 450 horse-power 
each, directly connected to 300 kilowatt 


continuous current Walker dynamos. 


(Continued on page 37.) 











American Machinery Trades 
Reference Book »* 
Purchasing Guide. 


THOMAS PUBLISHING CO., 


NEW YORK 


FOR CIRCULARIZING 


Complete list of all Machinists and Metal 
Workers in the U. S. Street Numbers and 


Financial Ratings. 


FOR PURCHASING 


Classified 


chinery 


Manufacturers of Ma 
Instant 


Lists of 


and Kindred Lines, for 


Reference in Purchasing. 
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HUB THRUST BEARINGS. 





They will Run at any ; 


Speed. - 
a 


They will Carry any Load. 


~ 


They kill Friction. 
They Save Oil. 


a 


They cannot Heat, 





They are Durable. 2 


THE BALL BEARING CO. , 


SEND FOR ILLUSTRATED CATALOGUE 10 Watson Street, BOSTON, MASS. 
> Ts» >» Fe Se eS nn SS TS De eee eee ee oh ee ob eo 


THE PANCOAST VENTILATOR. 


HANDSOME, STRONG, DURABLE, EFFICIENT. 
Leads them all in giving the best of Ventilation. 


Houses, Mills, Factories, School-Houses, Churches, Refineries and Founderies use 
them with perfect results. 
Architects in preparing plans for buildings should always specify the Pancoast 


Ventilator, 
tiie PANCOAST VENTILATOR CO., Inc., Manufacturers, 
Offices, 316 BoursejBuilding, Philadelphia, Pa 


United States, Canadian and Foreign Patents 


FITCHBURG 


MACHINE WORKS, 
FITCHBURC, MASS., U.S.A. 

Our Lathe features the best, 
CHAPMAN FEED Pat. Aug. 18, 96. 
AUTOMATIC STOP FRICTION (Pat.) 

FINE WORKMANSHIP. BEST MATERIALS. 
Other Metal-Working Machinery. 
Future Ads. will surprise you. 


~~ 


~ 


OC CO COO COO oO Ch 





‘*THE WORLD’S BEST.”’ 





This is the SPINDLE BEARING found to be the BEST 
so used on the 


FITCHBURC LATHE. 


Catalog 
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” . 
12" Hendey-Norton Lathe 
is fitted with drawing-in sleeve and American Watch Tool Co’s 
standard chuck, used in making small taps, reamers, etc. Work 
finished first and cut from bar afterwards. No centering required. 


See carriage reverse lever by right-hand side of apron; no reaching 
for countershaft shipper required. 


Q 


A 
3 
t 








14"x 6' Hendey-Norton Lathe. 


These lathes are modern, high-grade, practical tools, and are 
specially adapted for tool-room work. They have the Norton 
Attachment for screw cutting, giving 36 different threads and 
36 different feeds with only two changes of gear and movement 
of lever in gear-box from one notch to the other. Note the au- 
tomatic stop under apron. It will automatically stop carriage 
at any desired point in either direction ; invaluable for internal 
or duplicate work. SEND FOR CATALOGUE. 


The Hendey Machine Company, 


Torrington, Conn. 
Agents for the Pacific Coast, Pacific Tool & Supply Co., San Francisce. Cal. 
( Chas. Churchill & Co., London and Birmingham, Eng. 


European Agents :< Schuchardt & Schutte, Berlin and Vienna. 
Eugen Soller, Basel, Switzerland 








(Continued from page 


Quotations. 
NEW YORK, Monday, April 12. 
Iron—American pig, tidewater delivery: 
.-$12 


No. 1 foundry, Northern..... 2 00 @$12 50 
No. 2 foundry, Northern....... 11 25@ 11 75 
No. 2 plain, Northern.......... 10 50@ 10 75 
SY DD acececacsscasesesve BOE oe 
No. 1 foundry, Southern....... 11 00 @ 11 25 
No. 2 foundry, Southern....... 10 25 @ 10 75 
No. 3 foundry, Southern....... 10 00 @ 10 25 
No. 1 soft, Southern........... 10 50@ 10 75 
No. 3 soft, Southern. .....cccce 10 25@ 10 & 


Foundry forge, or No.4, Southern 9 75 @ 10 25 

The lower figures quoted are said to be 
under the general market 

Bar Iron—Base—Mill price, in carloads, on 
dock: Common, 1.00 @ 1.10c¢.; refined, 1.10 @ 
1.25¢. Store prices: Common, 1.25 @ 1.385¢c.; 
refined, 1.35 @ 1.50e. 

Tool Steel—Ordinary sizes, standard quality, 
6 @iTc., with some brands perhaps a little 
less; extra grades, 11 @ 12c.; special grades, 
léec. and upward. 

Machinery Steel Ordinary brands, from 
store, in small lots, 1.50 @ 1.60¢ 

Cold Rolled Steel Shafting—Base size, 2.50 
@ 2.55¢c., in small lots, from store. 

Copper—Carload lots, Lake Superior ingot, 
11',c.: electrolytic, 11 @ 11\4c.; casting copper, 
10% @ Ile. 

Pig Lead—In carload lots, 3.52% @ 3.35c., 
f. o. b.. New York. 

Pig Tin—For 5 and 10-ton lots, 13.30@ 
13.40¢c., f. o. 

Spelter—In carload lots, New York delivery, 
4.10 @ 4.15e., f. o. b. 

_ Antimony—Cookson’'s, 744 @ Ttyc.; Hallett’s, 
ac, 

Lard Oil—Prime city, present make, com 
mercial quality, in wholesale lots, 380 @ 41ec. 


. 2 * 


Manufactures. 


At Pittsburg, Pa., Wolf Bros. are erecting a 
brush factory. 

At Uniontown, Pa., a new radiator factory 
will be erected 

The Fredonia Mill at Shirley, Mass., was re 
cently gutted by tire 

The Glennon Mill at Pittsfield, Mass., will 
place new machinery 

J.C. Wall, of Bridge port, Conn., intends ta 
install new machinery. 

Messrs. Funk & Plottner, of Findlay, O., are 
enlarging their factory. 

At Bloomsburg, Pa., Mr. L. H. Wolfe is 
erecting a match factory. 

The Lawson Manufacturing Company has 
been organized at Madison, Wis 

A new mill is being erected at Drovidence, 
R. I., and Mr. J. P. Bodge is interested. 

At Philadelphia, Pa., Mr. Gibson Macllvane 
contemplates the erection of a planing mill 

The plant of the Poland Paper Company, at 
Gilbertville, Me., was destroyed by fire lately 

The St. Louis & Meramee Railroad Company 
is to build a new repair shep at St. Louis, Mo, 

The Wellman Steel Company, of Chester, 
Pa., will make a large addition to their plant 

The Eagle Electric Works, of Peoria, IIL, 
are erecting a new factory at Washington, 
Ill. 

The planing mill of J. H. Burt & Co., Mat 
tapan, Mass., has been totally destroyed by 
fire. 

The Belden Machine Company, New Haven, 
Conn., Will remove their plant to Westville, 
Conn, 

At Mexico City, Mex., the Kingsland Manu 
facturing Company will erect a glass-making 
plant, 

The Midvale Steel Company, Vhiladelphia, 
Pa., will erect a new electric light and power 
station. 

The Robinson Company, Seattle, Wash., has 
in contemplation the erection of a new 
smnelter 

The plant of Bedard & Morency, Chicago, 
Ill., which was recently destroyed by fire, will 
be rebuilt 


The Dickson Roller Mills, of Nashville, 











1897. 


April 15, 











38 AMERICAN MACHINIST 
Tenn., contemplate the installation of new oe HARTFORD, 
machinery. 

At Bay Ridge, Brooklyn, N. Y., the work 
on the Edison electric-light plant has been 


commenced, 

The New 
New Bedford, 
considerably. 


sedford Manufacturing Company, 
Mass., will increase their plant 


of Mounds 
additions 


Glass Company, 


making extensive 


The Fostoria 
ville, W. Va., are 
to their plant. 
of Memphis, 
erection of a 


The Union Compress Company, 
Tenn., will soon commence the 
new COMpre SS 

con- 
house 


Traction Company 


a new 


The Consolidated 
template the erection of 
at Pittsburg, Pa. 

The Hamilton 
Wis., has been organized. 
Cc. Titus, J. R. Hill. 

The Toledo (O.) Brazed Fork & Tube 
pany has been recently organized. Mr. 
B. Winslow, of Findlay, O., is manager. 

The Barr-Fyke Machine Company, of Kansas 
City, Mo., has been organized. ee 
Walter Scott, J. H. Barr and M. A. Fyke. 

The Company, of East 
Liverpool, ¢ has decided 
to erect a Del. 
Cas- 


power 


Iron Company, of Superior, 
Incorporators, A. 


Com- 
John 


Golding Kaolin 
and Trenton, N. J., 
plant at Wilmington, 

A new company, under the title of the 
talia Cement Company, has been organized at 
Sandusky, O. They have secured 375 acres of 
land, and the plant, it is estimated, will cost 
about $150,000. 

The Portland Company, Portland, Me., re- 
cently shipped parts for five pulp digesters to 
Japan. The same company have also sup- 
plied all the phosphor bronze work required 
for these digesters. 


The Standard Oil 


new 


Company are about to 
erect, at Bayonne, N. J., a boiler shop 300 
feet long and 105 feet wide. The main portion 
of the shop is divided into three bays. The 
steel work was designed and will be erected 
by the Berlin Iron Bridge Company, of East 
Berlin, Conn. 

The United States Consul at Tientsin, 
China, has called attention to an opening in 
that city for American made fire engines; 
also that new car works are to be established 
at Lu Kou Chiao, the engineer of which will 
be U. V. Kinder, Tongshan. Saw and planing 
mill machinery will also be wanted at the 
sume place. A coal mine is being opened by 
the Chinese Engineering & Mining Co., of 
Tongshan, who are sinking a 20-foot shaft to 
a depth of 1,300 feet. The engineer of this en- 
terprise is H. Michaelis. The Consul suggests 
that fully priced catalogs be sent bv manu 
facturers desiring to enter this market. 


A A A 
New Catalogs, 

‘There are three sizes of Standard Catalogs, 
first authorized by the Master Car Builders’ 
Association, 9°x 12", 6x9" and 3%'x6’, 
We recommend the é x9" size for machinery 
catalogs. When they must be larger or smaller, 
one of the other standard sizes should be 
adopted if possible. 


Tower & Lyon, 
containing 


New York, N. Y., 
illustrations and descrip 
tools It is 414 x S% 


send us 
a catalog 
tions of machinists’ 
inches. 

A. M. 
us a catalog 


New York, 
“Wynnewood” 


N. Y., send 
of the bicyele. It 
is 6x 7% inches this is cata- 


log No. 6 of bicycle sundries and specialties. 


Scheffey & Co., 
Accompanying 


Typewriter Company, 
devoted 


new 


The Smith Premier 
N. Y¥., have 
description and 


issued a catalog 
illustration of 
7™ x8 


Syracuse, 
to the 
model 


typewriters. The catalog is 


inches. , 

We have 
& Boye, Cincinnati, O., 
are described lathes, 
und other machine 
dard size, 


Schumacher 
which 
machines, drills 
The catalog is stan- 


Dietz, 
a catalog, in 


screw 


received from 


tools. 


6x 0 inches, 








- MAKERS OF... 


© Fine Machine oar ° 


Complete Plants furnished for Bicycle, Typewriter, Gun and Sewing Machine Makers. Gauges and Smali 
Tools for all Machine Work. Drop Hammers and Trimming Presses. Forging 
and Trimming Dies for all classes of work. 


England—Bvuck & HICKMAN, 280 Whitechapel Road, London, E. Chicago- 
France—FENWICK FRERES & CoO., 21 Rue Martel, Paris. Boston 
New York—123 Libe rty Street. 


42 and 44 South Clinton Street. 
281 Franklin Street. 





Genuine Lightning Screw Plates, 


TAPS, DIES, REAMERS, GREEN RIVER SCREW PLATES, 
BOLT CUTTERS, DRILLING MACHINES, etc. 


SEND FOR CATALOGUE, 


WILEY & RUSSELL MFC. CO., 
GREENFIELD, MASS., U. S. A. 


Agents in London, 
SELIG, SONNENTHAL & CO,, 85 Queen Victoria St. 


HE GENUINE LIGHTNING SCREW PLATE 
. mS —y ‘ 


PERFECT SCREWS AT A SINGLE CUT 








NEW 
STANDARD 
BOOKS. 


oh The Mechanical Engineering of Power Plants, 5. g. itirron 
oh 8vo, Cloth, $5.00. 750 Pages and 500 Illustrations. 
. By 
Steam Boilers, ¢. 4. peasopy and E. F. MILLER. 
Svo, Cloth, $4.00. Nearly 400 Pages, 142 Illustrations. 


JOHN WILEY & SONS, 53 East 10th Street, New York. 
og buil ling them 


ARE YOU LOOKING 2° bw:isise mem 


from g in. to 15 in. swing, in various lenaitien, toth engine 
and speed lathes. Our designs are the latest, while the 
workmanship, material and finish are of the highest order. 
Our catalogue will tell you all about them, as well as 
of our planers, shapers and other tools. 


SEBASTIAN LATHE COMPANY, 


17 & 119 Culvert St., Cincinnati, Ohio, U.S. A. 


STAR LATHES 


kkk 
Foot Power Screw Cut- 
ting, Autematic Cross 
Feed, 9 and 12” Swing. 
Send for Catalog B. 


Seneca Falls Mfg. Co. 
687 Water St.,Seneca Falls,N.Y. 





for a lathe? We 








7 9 to i in, in, Swing, 


CATALOGUE FREE. 2 








DYER & DRISCOLL, 
PATENT SOLICITORS, 36 WALL ST., N.Y. 


Rew done, aff ™y Potent > oho ing 


book, Goh for Ha amd forssan Counlerem, 
Covttinounty +" We past fourteen yearn, 


Pa 
WE CLAIM THE FoLLowinG MERITS FOR JENKINS BROS.’ VALVES. 


Manufactured of the best Steam Metai. 

No regrinding, therefore not constantly wearing out the Seat of the Valves. 

Contain JENKINS DISC, which is suitable for all Pressures of Steam, Oil 
and Acids 

4. The Easiest Repaired, and all parts Interchangeable. 

5. Every Valve Tesied before leaving the factory. 

6. ALL GENUINE stamped with Trade Mark. 


JENKINS BROTHERS, New York, Philadelphia, Chicago, Boston. 


EMERY WHEELS =» 


Emery Wheel Co. 
Worcester, Mass. 
NEW COMPLETE ILLUSTRATED CATALOGUE FREE. 
THE BEST POWER HAMMERS 
BRADLEY ccc rnettcccn 














wr > 














BPRADLEY’s 
j a 








Send for Printad Matter, 


Syracuse. N. ¥. 
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Milling Machines— 


SPEED LATHES, SLIDE RESTS, 
MANDRELS, etc., Adjustable and Solid 


Reamers. 


All Kinds of SPECIAL and AUTO-MACHINERY 
Made to Order. 


PRICES AND PARTICULARS ON APPLICATION. 
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Special Mach’y Dies, 
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able Features. « 
MADE ONLY BY — 
THE BRADFORD MILL COMPANY, 
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akat application. 
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Starrett ( i é 
Stiles & Fladd Press Co., The 9 
Stover Novelty Works 4 
Strelinger & Co. Chas. A, 2 
Stuart’s Foundry & Machine Works, R. J..... 4 
labor Mfg Co 46 
Taunton Locomotive Mfg. Co 43 
ravior. Taylor & Hobson 44 
hon is Publishing Co ) 
lig Joint Co 7 
Pieenee J. G ctensee + 
Toledo Machine & Tool Co........cce0085 ; 
Toomey, Frank ewe 5 
Trump Bros. Machine Co,.,....... 
jo a LS ree ee Perr rr Tee t 
Vanderbeck Tool Works 48 
Walker, Johr at 
Warner & Swasey 48 
Watson-Stiliman Co., The. , 4 
Weber Gas & Gasoline Engine Co 4’ 
rneeee Dee Coe... .. . wuncsedeussenescdeens 4 
Webster & Perks Tool Co............. 8 
Wedderburn & Co., John 48 
Wells Bros. & Co. 4 
Weston Engine Co., at 
Whitcomb Mfg. Co..... 4 
Whiting Foundry Equipme or 4 
Whitney Baxter D 
Whiton Machine Co., D. E..... ©. eeeee. 
Wiley &@ Sons, JOM. ......0.+-coccece 4 
Wiley & Russell Mfg. Co 4 
Wilson,W.A ee f 
Wolverine Motor Works at 
W oodward & Rogers.... 4 
Worcester Mach. Screw Cc 12 
Wrvyke & Co., J} peevcecce 4 
Wyman & Gordon.... KeeceewensGbeenie 4 
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Buyers’ Finding List. 


AIR COMPRESSORS. 
Clayton Air Compressor Works, New York. 
Ingersoll-Sergeant Drill Co., New York. 
Rand Drill Co., New York. 

AIR HOISTS. 


Whiting Foundry Equipment Co., Harvey, Ill 


ASBESTOS CEMENT FELTING. 


Johns Mfg. Co., H. W., New York 
BALLS, STEEL. 


Cleveland Machine Screw Co., Cleveland, O. 
Montgomery & Co., New York 


BEARINGS, ANTI-FRICTION. 


Ball Bearing Co., The, Boston, Mass. 


BICYCLES. 


Pope Mfg. Co., Hartford, Conn. 


BICYCLE TOOLS. 


Armstrong Bros.’ Tool Co., Chicago, Ill 
Brown & Sharpe Mfg. Co.. Providence, R. I 
Davis & Egan Mach. Tool Co.. Cincinnati, O 
Garvin Machine Co., New York. 

Geometric Drill Co... New Haven, Conn. 
Hendey Machine Co, Torrington, Conn 


Kempsmith Machine Tool Co., Milwaukee, 


is 
McCabe, J. J.. New York 
Rhodes Co., L. E., Hartford, Conn 
Wells Bros, & Co., Greenfield. Mass. 
Woodward & Rogers, Hartford, Conn. 


BICYCLE TUBING. 


Pope Tube Co., Hartford, Conn 


BLOWERS. 
American Gas Furnace Co., New York 
Buffalo Forge Co., Buffalo. N. Y. 
Roots Co., P. H. & F. M., Connersville, Ind. 
BOILER TUBES. 


National Tube Works, McKeesport, Pa. 


BOLT CUTTERS. 


Acme Machinery Co., Cleveland, O. 
Davis & Egan Machine Tool Co., Cincinnati, O 


Detrick & Harvey Machine Co., Baltimore,Md. 


Webster & Perks Tool Co., Springfield, O. 


BOLT THREADING MACHINERY. 


National Machinery Co., Tiffin, O 


BOOKS. 
Audel & Co., Theo , New York, 
Baird & Co., Henry Carey, Philadelphia, Pa. 
Henlev & Co., N. W., New York. 
Thomas Publishing Co., New york. 
Wiley & Sons, john, New York. 


BORING AND TURNING MILLS. 
Betts Machine Co., Wilmington, Del. 
Bickford, H.. Lakeport. N. H 
Bickford Drill & Tool Co, Cincinnati, O. 
Bullard Machine Too! Co., Bridgeport, Conn. 


Davis & Egan Machine Tool Co., Cincinnati,O. 


Niles Tool Works Co., Hamilton, O. 


BORING MACHINES. 


Beaman & Smith, Providence, R. I 


Newark Machine Tool Works, Newark, N. J. 


BOXES. 


Pryibil, P., New York. 


BRASS WORK, SPECIAL. 


Nolte Brass Co., Springfield, O. 


BUSHINGS. 


New Process Raw Hide Co., Syracuse, N. Y. 


CALIPERS. 
Montgomery & Co... New York 
Slocomb «& Co., J. T. Providence, R. 1. 
Smith, E G., Columbia, Pa 
Starrett Co, L.S, Athol, Mass 


CARBORUNDUM WHEELS. 


Carborundum Co., Niagara Falls, N. Y. 


CARBORUNDUM, CLOTH & PAPER. 


Carborundum Co., Niagara Falls, N. Y. 


CASTINGS, BRASS. 


Nolte Brass Co., Springfield, O. 


CASTINGS, PHOSPHOR BRONZE. 


Nolte Brass Co., Springfield, O. 


CASTINGS, STEEL. 
“ao Steel Castings Co., Ltd., Pittsburgh 
"a 


CHUCKS, DRILL. 


Almond, T. R., Brooklyn, N. Y. 

Globe Chuck Co., Washington, D. C 

Pratt Chuck Co., Clayville, N. Y. 

—— Machine Co., D. E., New Londcn 
onn. 





RYIBIL’S COLUMN 








= 
on” 





New York 


ADJUSTABLE SQUARE AND 
BEVEL BAND SAW. 


Saw can be inclined from 0 to 45 degrees 
by turning a single handwheel. Parts remain 
locked in any position. Clamping unnecessary. 
VARYING BEVEL can be produced while 
work is being sawn. 


PECULIAR 


ieoanienipale — ——gy” 





gt 
; A 
PENDULUM 
j i 4 ai? 
i ' SWINGING 
i (| 





ie, INA 
STRAIGHT 
| « LINE. 


PARALLEL om 
SWING SAW 


Saw travels in a straight line instead of rising 
and falling. 


Smaller saws answer for wide and thick lumber. 
What a splendid tool it must be for grooving, 


gaining, rabbeting, tenoning, moulding, etc.! The 
work is done from the top; always in sight. The 
work fits together all right, as the thickness of the 
parts left standing is sure to be the same in all 
cases, irrespective of the thickness of the stock. 
This is not the case when the cutting is done 
from below, as with a saw table. 

Height of arbor above table is adjustable by a 
hand wheel, which regulates depth of cut, and ad- 
justs to size of saw or cutter head. 


The guard is adjustable to size of saw. 


The balance is so perfect that the moving parts 
remain in any position in which they are left. 


Self-oiling loose pulley and arbor bearings. 
TWO SIZES: 


Small one takes an 18-inch saw; will cut off a 
6-inch by 24-inch plank without turning over. 

Larger one takes a 24-inch saw; will cut off a 
plank 8 inches by 30 inches without turning over, 


PRICES : 
18-inch Machine, - ‘ 
24-inch “ > « -« 


Boxed, free on board at New York. 

Posts, saws, nor table not included. 

In ordering - height from floor to bottom of 
beam overhead. 


P. PRYIBIL, 


———— 


$135.00 
200.00 


512-524 West 4ist Street, 
NEW YORK CITY. 





CHUCKS, LATHE, 
Cushman Chuck Co., Hartford, Conn 
Hoggson & Pettis Mfg. Co., New Haven, Conn, 
Horton & Son Co., E.. Windsor Locks, Conn, 
National Chuck Co.. New York 
Skinner Chuck Co., New Britain, Conn, 


CLAMPS. 


Le Count, Wm. G., So 


CLUTCHES, FRICTION. 


Automatic Friction Clutch Co., Erie, Pa 


COMPRESSED AIR SHOP TOOLS. 


Clayton Air Compressor Works, New York 


Norwalk, Conn, 


CONDENSERS. 
; Conover Mfg. Co., New York 
COUNTERSHAFTS. 

Builders Iron Foundry, Providence, R. I 
COUPLINGS. 


Stuart’s Foundry and Machine Works, R. J. 
New Hamburgh, N. Y 


CRANES. 


Maris Bros., Philadelphia, Pa 
Sellers & Co., Inc., Wm., Philadelphia, Pa. 
Whiting Foundry Equipment Co.,Harvey, Il 


CUPOLAS. 


Whiting Foundry Equipment Co., Harvey, Ill 


CUT TING-OFF MACHINES. 


Hurlbut-Rogers Mach.Co., So, Sudbury, Mass. 


DIES, SCREW-CUT TING. 
Geometric Drill Co., New Haven, Conn. 
Hart Mfg. Co, Cleveland, O 
Jones & Lamson Machine Co., Springfield, Vt 


DRAWING INSTRUMENTS, ETC. 


Alteneder & Son, Theo., Philadelphia, Pa. 


DRILLING MACHINES. 


Aurora Too! Works, Aurora, Ind. 

Barnes Co., W. F. & John. Rockford, II. 

Baush & Harris Machine Tool Co., Springfield, 
Mass 

Betts Machine Co., Wilmington, Del. 

Bickford Drill & Tool Co., Cincinnati. O. 

Blundell & Co., Henry, Providence, R. I. 

Dallett & Co., Thos. H., Philadelphia, Pa. 

Davis & Egan Machine Tool Co., The, Cincin- 
nati, O. 

Dietz, Schumacher & Boye, Cincinnati, O. 

Dreses, Mueller & Co., Cincinnati, O. 

Dwight Slate Mch. Co., Hartford, Conn. 

Gould & Eberhardt, Newark, N. J. 

Lodge & Shipley Mch. Tool Co., Cincinnati, O. 

Montgomery & Co.,.New York 

Norton & Jones Machine Tool Works, Plain 
ville, Conn. 

Prentice Bros., Worcester, Mass. 

Prentiss Tool & Supply Co.. New York. 

Sibley & Ware, South Bend, Ind. 

Snyder, J. E, Worcester, Mass 

Stover Novelty Works, Freeport, Ill. 

Timolat, J. G., New York. 


ORILLS, TWIST. 
Cleveland Twist Drill Co., Cleveland, O 
Morse Twist Drill & Machine Co., New Bed- 
ford, Mass. 
Standard Tool Co., Cleveland, O. 


DROP FORGINGS. 


Wyman & Gordon, Worcester, Mass. 


DYNAMOS. 


Bullock Elec. Mfg. Co., Cincinnati, O. 
Crocker-W heeler Electric Co., New York, 
General Electric Co., New York, 


ELECTRIC MACHINERY. 


Bullock Elec. Mfg. Co., Cincinnati, O. 
Crocker-Wheeler Electric Co., New York. 


ELEVATORS. 
Albro-Clem Elevator Co.. Philadelphia Pa. 
Morse, Williams & Co., Philadelphia, Pa. 
EMERY WHEELS. 
Diamond Machine Co., Providence, R, I. 
Hampden Corundum Wheel Co., Brightwood, 
Mass. 
Norton Emery Wheel Co., Worcester, Mass. 
Safety Emery Wheel Co., Springfield, O. 


ENGINES, GAS AND GASOLINE. 
Mietz & Weiss, New York. 
Norman Co., J. J., Chicago, Ill. 
Otto Gas Engine Works, Philadelphia, Pa. 
Prouty Co., The, Chicago, Il. 
Springfield Gas Engine Co., Springfield. O. 
Weber Gas and Gasoline Engine Co., Kansas 

City, Mo. 

Webster Manufacturing Co., Chicago II! 
Wolverine Motor Works, Grand Rapids, Mich. 
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ENGINES, STEAM. 
Ames Iron Works, Oswego, N. Y. 
Forbes & Co., W. D., Hoboken, N, J. 
Frick Co., The. Wavnesboro, Pa. 
Toomey, Frank, Philadelphia, Pa 
Weston Engine Co., Painted Post, N. Y. 


ENGRAVING MACHINE, 
Taylor, Taylor & Hobson, Leicester, England, 
FEED WATER HEATERS AND 
PURIFIERS. 


Taunton J-xcomotive Mig. Co., Taunton, Mass. 


FITTINGS, PIPE. 
Kelly & Jones Co,, New York. 
Tight Joint Co., New York. 
FOREIGN EXCHANGE. 
Brown Bros. & Co., New York 
FORGES. 


Buffalo Forge Co., Buffalo, N. Y. 


FRICTION CONES. 


Evans Friction Cone Co., Boston, Mass. 


FURNACES, GAS. 


American Gas Furnace Co., New York 


GAGES. 
Rogers’ John M., Boat, Gauge & Drill Works, 
Gloucester City, N. | 
Starrett Co,, L.S., Athol, Mass 
Wyke & Co., J., East Boston, Mass. 


GEAR CUTTERS. 


Gould & Eberhardt, Newark, N. J 

Brainard Milling Machine Co., Boston, Mass, 
Brown & Sharpe Mfg. Co., Providence, R. I. 
Starrett Co., L. S., Athol, Mass. 


GEAR CUTTER-CUTTER GRINDERS 
Gould & Eberhardt, Newark, N. J. 
GEARS. 
Bilgram, Hugo, Philadelphia, Pa. 
Boston Gear Works, Boston. Mass, 
Grant Gear Works. Boston Mass. 
New Process Raw Hide Co., Syracuse, N. Y. 
Shriver & Co., T., New York. 
GRAPHITE, LUBRICATING. 
Dixon Crucible Co., Joseph, Jersey City, N. J. 
GRINDING AND POLISHING 
MACHINES. 


Builders Iron Foundry, Providence, R. I 
Diamond Machine Co., Providence, R. I. 
Landis Bros., Waynesboro, Pa. 


GRINDERS, CENTER. 
Barker & Co., William, Cincinnati, O. 


GRINDING MACHINE, CUTTER. 
Cincinnati Milling Machine Co., Cincinnati, O 
Davis & Egan Machine Tool Co., The, Cincin- 

nati, O 
Foote, Barker & Co, Cleveland, O. 

GRINDING MACHINES, SURFACE. 
Diamond Machine Co., Providence, R. I. 

GRINDING MACHINE, UNIVERSAL. 
Cincinnati Milling Machine Co., Cincinnati, O 
Diamond Machine Co., Providence, R. I. 

GRINDSTONES. 


Mitchell, Wilson, Philadelphia, Pa. 
HACK SAWS. 

Q. & C Co., Chicago, Ill 
HAMMERS. 


Bemeat, Miles & Co, Philadelphia, Pa. 


HANGERS. 
Prybil P.. New York. 


Sellers & Co.. Inc., Wm., Philadelphia, Pa. 
INDEX CENTERS. 

Cincinnati Milling Machine Co., Cincinnati, O- 
INJECTORS. 

Hayden & Derby Mfg. Co.. New York. 

Penberthy Injector Co., Detroit, Mich. 
JACKS, HYDRAULIC. 

Watson-Stillman Co., New York 
JOINTS, UNIVERSAL. 

Vanderbeek Tool Works, Hartford, Conn. 
KEYWAY CUTTERS. 

Baker Bros., Toledo. O. 

Mitts & Merrill, Saginaw, Mich. 
LADLES. 

Whiting Foundry Equipment Co., Harvey, Ill 





PRESSES 


Mossberg & 
Granville Mfg. Co. 


PROVIDENCE, R. 1. 











THIS DROP PRESS 


Has Not an Equal 


FOR THE PRICE. 


eee 
WE MANUFACTURE 


20 Sizes of Punching Presses. 
4 Sizes of Broaching Presses. 
16 Sizes of Drop Presses. 
6 Sizes of Foot Presses. 
4 Sizes of Screw Presses. 


We will be pleased to furnish Photos, and QUOTE 
PRICES. 





LATHES (see also Turret Lathes). 
Barnes Co., W. F. & John, Rockford, IL 
Beaman & Smith, Providence. R. I 
Bement. Miles & Co., Philadelphia, Pa. 
Blaisdell & Co., P.. Worcester, Mass 
Bradford Mil! Co., The. Cincinnati, O 
Bullard Machine Too! Co., Bridgeport. Conn, 
Cooke Machinery Co., New York 
Vavis & Egan Machine Tool Co.,, The, Cincin- 


nati, O 
Diamond Ma ne Co., Providence, R. I 
Dietz, Schumacher & Boye, Cincinnati, O. 
Fifield Tool Co., Lowe Mass 


Fitchburg Machine Works, Fitchburg, Mass. 
Flather & Co... Nashua, N. H 
Garvin M ( New York 
Harrington & Son Co., E., Philadelphia, Pa 
Hendey Machine Co.. Torrington, Coun 
ill, Clarke & Co... Boston, Mass 
‘ rset 


Jones & Lamson Ma Co pringfield, Vt 
Le Blond, R. K., Cincinnati, O 
Lodge & 5S lev Mc lool Co., Cincinnati, O 


McCabe, J. }.. New York 

Montgomery & Co... New Yor 

New Haven Mfg. Co., New Haven, Conn 
Niles Tool Works Co., Hamilton, O. 
Niles Tool Works Co... New York 
Mliver, W. W Buffalo. N Y 

Ober Lathe Co., ¢ writ 
P att & Whitney Co., Harttord, Conn. 
Prentiss Tool & Supply Co., New York 
Reed Co., F. E., Worcester, Mass. 
Sebastian Lathe Co., Cincinnati, O 
Seneca Falls Mfg. Co., Seneca Falls, N. Y¥. 
Stark. John, Boston, Mass 

Warner & Swasey, Cleveland, O 


LUBRICATORS. 
Kellv & Jones Cx New Y 
Lunkenhbeimer Co., Cincit 


MACHINE TOOLS. 
Bement, Miles & Co, Philadelphia, Pa 
Sellers & Co., Inc., Wm., Philadelphia, Pa, 


MACHINISTS TOOLS AND SUPPLIES. 


Besly & Co., Chas. H., Chicago, Il. 


MICROMETERS. 


Starrett & Co, L.S., Athe Mass 


MILLING CUTTERS. 
Cincinnati Milling Machine Co., Cincinnati, O. 
Erlandsen, J., New York. 
Reinecker, J. E., Chemnitz-Gablenz, Ger- 
many. 


MILLING MACHINES. 

Ajtams Co.. Dubuque. la 

Beaman & Smith. Providence, R. I 

Brainard Milling Machine Co., Boston, Mass, 

Brown & Sharpe Mfg. Co.. Providence, R. I. 

Clough, R. M.. New Haven, Conn. 

Cincinnati Milling Machine Co., Cincinnati, O. 

Davis & Egan Machine Tool Co., The, Cincin- 
nati, O. 

Forbes & Co., W. D., Hoboken, N. J 

Garvin Machine Co., New York 

Ingersoll Milling Machine Co., Rockford, Ill 

Kempsmith Mch. Tool Co., Milwaukee, Wis 

Mergenthaler & Co., Ott . Baltimore M4 

Mossberg & Granville Mfg. Co., Providence, 
Rk. I 

Reed Co., F. E., Worcester, Mass. 


MOLDING MACHINES. 
Tabor Mfg. Co., Elizabeth, N. J. 


MOTORS, ELECTRIC. 
Bullock Elec. Mfg. Co., Cincinnati, O. 
Crocker-W heeler Electric Co., New York. 
Pallett & Co., Thos. H., Philadelphia, Pa. 


MUFFLER VALVES. 


Consolidated Safety Valve Co , New York, 


NUTS, FINISHED. 


Trump Bros. Machine Co., Wilmington, Del, 


OIL CUPS. 


Lunkenheimer Co., Cincinnati, O. 


PACKING. 


Peerless Rubber Mfg. Co., New York 


PAINTS, FIRE-PROOF. 
Johns Mfg. Co., H. W., New York 


PATENT ATTORNEYS. 


Dodge, Phil. T.. Washington, D.C, 

Dyer & Driscoll, New York. 

Rooch, Charles J., Washington, D. C. 

Noyes, Henry F., New York 

Wedderburn & Co., John, Washington, D. C. 


PATTERN MAKERS’ MACHINERY. 


Whitney, Baxter D., Winchendon, Mass. 


PERFORATED METALS. 
Harrington & King Perforating Co., The, 
Chicago, Il. 
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PHOSPHOR BRONZE. 


Phosphor Bronze Smelting Co., Ltd., Phila- 
delphia, Pa. 


PIPE CUTTING AND THREADING 
MACHINES. 
Armstrong Mfg. Co, Bridgeport, Conn. 
Curtis & Curtis, Bridgeport, Conn. 
Saunders’ Sons, D., Yonkers, N. Y. 


PIPE, WROUGHT. 
National Tube Works, McKeesport, Pa. 


PLANERS. 
Bement, Miles & Co.. Philadelphia, Pa 
Betts Machine Co , Wilmington, Del 
wavis & Kyan Machine lou: Co.,. ane, Cincin 

nati, O 

Detrick & Harvey Mach. Co.. Baltimore Md 
Fitchbure Machine Works, Fitchburg, Mass 
Flather Planer Co., Nashua, N. H. 
Gray Co G A. Cincinnati 0 
Hendev Machine Co., Torrington, Conn. 
Hill, Clarke & Co.. Boston. Mass 
Niles Tool Works Co., Hamilton O. 
Niles Tool Works Co., New York 
Pratt & Whitney Co, Hartford, Conn. 
Prentiss Tool & Supply Co.. New York. 
Whitcomb Mfg. Co.. Worcester, Mass. 
Whitney, Baxter D., Winc oe Mass. 
Wilson, W. A., Roc hester, N. 


POLISHING WHEELS. 


Diamond Machine Co., Providence, R. I. 


POP SAFETY VALVES. 


Consolidated Safety Valve Co., 
Crosby steam Gage & Valve Co., 


PRESSES, DIES, ETC. 
BlissCo E W., Brooklyn, N. Y. 
Bremer Machine Co, G. J.. Kalamazoo, Mick 
Cooke Machinery Co... New York 
a ate & Granville Mfg. Co., 

I 


New York. 
Boston, Mass. 


Providence 


Stiles & Fladd Press Co.. Watertown, N. Y. 
Toledo Machine & Tool Co., The, Toledo, O 
PRESSES, HYDRAULIC, 


Watson-Stillman Co, New York 


PROT RACTORS., 
Coffin & Leighton. Svracuse, N. Y. 
Kelsey, D. J., New Haven Conn. 
Starrett & Co., L S., Athol, Mass. 


PULLEY BLOCKS. 


Gebr. Bolzani, Berlin, Germany 


PUNCHES, HYDRAULIC, 


Watson & Stillman, New York. 


PUNCHES AND SHEARS, 
Davis & Evan Machine Tool Co.. Cincinnati,O 
Dayton Mch. & Tool Works, Dayton, O 
Long & All-tatter Co., Hamilton, O. 
New Doty Mfg. Co., Janesville. Wis. 


RACK CUTTING ATTACHMENT. 

Cincinnati Milling Mach. Co., Cincinnati, O. 
RAW HIDE. 

New Process Raw Hide Co.. Svracuse, N. ¥ 

Shultz Belting Co., St. Louis, Mo. 
REAMERS. 

Mergenthaler & Co., Ott., Baltimore, 
RIVETING MACHINERY. 

Adt & Son, John. New Haven, Conn. 
ROLLER BEARINGS. 

Hvyait Roller Bearing Co., 
ROLLING MILLS. 


Mossberg & Granville 
R. I. 


RUBBER GOODS. 


Peerless Rubber Mfg. Co, 


RULES. 


Coftin & Leighton, Svracuse, N. Y. 
Starrett Co.. L. S.. Athol Mass. 


SAWS, HACK. 
Q. & C. Co., Chicago, U1 
SAWING MACHINES, METAL. 
QO. & C. Co,, Chicago, II. 
SCHOOLS. 
Columbia University. New York 
International Correspondence Scoools, Scran 
ton, Pa. 


SCREENS, PERFORATED METAL. 
Harrington & King Perf. Co., Chicago, Il 
SCREW MACHINES (see Turret Lathes). 

SCREWS, MACHINE, 


Hubbell, Harvey. Bridgeport, Conn. 
Worcester Machine Screw Co., Worcester, 
Mass. 


Md. 


Newark, N. J 


Mfg. Co., Providence, 


New York 





A CRANK 


PIN OILER 
WHIC!] CAN BE RELIED UPON. 





Crank Pin Otcer SAFETY 


AUTOMATIC DOUBLE FEED 
CRANK PIN OILER——_&__ 


DOES NOT WASTE OIL. 
DESCRIPTIVE CIRCULAR ON APPLICATION, 
PENBERTHY INJECTOR Co. 
124 SEVENTH STREET, DETROIT, MICH. 
Largest Injector Manufacturers in the World. 





COMBINED DRILL AND COUNTERSINK 
FOR CENTERING LATHE WORK, 














BEVEL GEARS 


Cut Theoretically Correct. 
Special facilities for cutting worm 
wheels. 
HUGO BILGRAM, 
N WS 


Machinist, 
440 N. 12th St., Phila., Pa. 


‘sf BENTELSMARGEDANT 
Traamormevoates of) ? COMPANY 
WOODWORKING! HAMILTON,O. 


MACHINERY *  U-S-A: 
ALMOND 
DRILL CHUCK. 


Sold at all Machinists’ 


T. R. ALMOND, 
83 & 85 Washington St., 
Brookiyn, N. Y. 


Zin 




















R. K. LeBLOND, 


rof 





Manufacture 






*O ‘ILVNNIONIO 
CINCINNATI, 0. 





er & Plum ete. 


BLISS 00. 





E. 







1 Adams St. 
Butane BROOKLYN, N. Y. 
Chicago, 


96 W. Wash'n St. 


BICYCLE, 
ELECTRICAL 


AND 


| SHEET MeTaL Toots 


Write for ¢ etal gue of 


PRESSES 


DIES AND SPECIAL 
MACHINERY. 


OWNERS OF 


THE STILES & PARKER PRESS CO- 


‘ ei 





SEPARATORS. 


Springfield Separator Co., Springfi 


SHAFTING, ETC, 


Pryibil, P., New York 


SHAPERS. 


Betts Machine Co.. 

Cooke Machinery Co., 

Davis & Egan Machine 
nati, O 

Gould & Eberhardt. Newark. N. J 

Hendey Machine Co., Torrington, Conn. 

Pratt & Whitney Co., Hartford, Conn. 


SHEARS. 


Wilmington, Del. 
New York. : 
Tool Co., The, Cincin 


Bethlehem Fdy. & Machine Co., Sout Beth- 
lehem, Pa. 

SLOT TERS. 

Betts Machine Co., Wilmington, Del. 
SOLDERING FLUID. 

Elliott Chemical Works, Newton, Mass 
SQUARES. 

Star:ett Co., L.S, Athol, Mass 
STEAM BOILER INSURANCE. 

Hartford Steam Boiler Ins. & Insp. Co., Hart 


ford, Conn. 


STEEL. 


Crescent Steel] Co. 
Jessop & Son., W m., New York 

Tones & Co, B M. Boston, Mase 
Pittsburg Tool & Steel Co., Pittsburg, Pa. 


TAPPING ATTACHMENT. 
National Chuck Co , New York. 
Union Tire Co., Plaintield, N. J. 

TAPPING MACHINES. 

Garvin Machine Co.. New York 
National Machinery Co., Tiffin, O. 
TAPS AND DIES. 


McFadden Co., Philadelphia, Pa. 

Saunders’ Sons, D., Yonkers, NY 

Wells Bros. & Co., Greenfield, Mass. 

Wiley & Russell Mfg. Co., Greenfield Mass. 


TOOL CATALOGUE. 


Strelinger & Co., Chas. A., Detroit, Mich. 


TOOL HOLDERS. 
Armstrong Bros. Tool Co. Chicago. II] 
Gould & Eberhardt, Newark, N. J 
Walker, John, Chicago I}1. 


TOOLS, MECHANICAL, FINE. 


Standard Tow! Co., Athol, Mass 
Sawyer Tool Co., Athol. Mass. 
Siarret Co., L.S. Athol, Mass. 


TURRET LATHES (Screw Machines). 


Bardons & Oliver. Cleveland, O 
Brown & Sharpe Mtg. Co., Providence. k. I. 


. Pittsourg. Pa. 


Bullard Machine Tool Co. Bridgepor.. Conn. 

Cleveland Machine Screw Co., Cleveland. O. 

Davis & Egan Machine Tool Co. The Cincin 
nati, O 

Dreses, Mueller & Co., Cincinnati, O. 


Garvin Ma bine Cuo., New York. 
Jones & Lamson Machine Co., Srring tield Vt, 
Lodge & Shipley Mch. Tool Co., Cincinnati, O, 
Warner & Swasey, Clevelanau, O 


VALVES. 


Consolidated Safety Valve Co., New York 
Jenkins Bros., New York. 
Kelly & Jones. New York 


Lunkenheimer Co., Cincinnati, O. 


VENTILATORS. 


Pancoast Ventilator Co., 


VISES. 
McCabe. J. J . New York. 
Niles Toco) Works Co. New York 
Wyman & Gordon Worcester Mass 


WATER MOTORS. 


Backus Water Motor Co.. Newark, N. J. 


WIRE MACHINERY. 
Adt & Son, John. New Haven, Conn. 
Gc odyear, 5s. W Water ury, Conn 
Mossberg & Granville Mfg. Co., Providence, 
R.1 


WOODWORKING MACHINERY. 
Bentel & Margedant Co.. The, Hamilton, O 
} A. Fay & Egan Co.. Cincinnati, O 
ryihil P,New Vork 
Whitney, Baxter D. Winchendon, 


WORM GEARS. 
Albro-Clem Elevator Co, Philadelphia, Pa, 
Morse, Williatms & Co., Philadelphia,Pa, 


Philadelphia, Pa 


Mass. 
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Send 50 cents for a copy of Machine 
Shop Arithmetic, a simple little book 
that tells how to figure problems 
that come up in the shop. Yes, 
we take U. S. stamps. 





J. M. ALLEN, President. 

WM. B. FRANKLIN, Vice-President. 

Ff. B. ALLEN, Second Vice-President. 
J. B. PIERCE, Secretary and Treasarer. 


American Machinist Pub. Co. 
256 Broadway, 
New York. 


MANGAN AA GAN SA SAN GALAN LAN bk Lb Lb dNk Nk dk kk dk bk dk dk dk dk dd dk dd ddd 


FITCHBURG 4 ge 
MACHINE WORKS 7 See, 
FITCHBURG, MASS., U.S A. ‘ves , rij ploy ° 





HENRY CAREY BAIRD & CO., 
Industrial Publishers, Booksellers and Importers 


» 810 Walnut Street, PHILADELPHIA. 
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ew-Our Ne ow and Revise aC ataie gue of Practical and 
Scientific Books , 88 pages », and our other Catalogues 
and Circ sulare, the whe 4 “covert qveny ene “ 
a oe 2 appite d to the Arts 


Eyes i fre ‘pee 
any yne in any part « of the a who wi = 
—_ ‘his addre 88. 


PATENT your IDEAS! 


The simplest ideas if properly patented will 
frequently yield large profits 


PHIL. T. DODGE, Patent Attorney. 
| U.S. and Foreign Patents, Trade- marks, ete. 
| LOAN AND TRUST BUILDING, WASHINGTON, D.C. 









rigasre FITCHBURG SHAPER 


“ALWAYS PLANES TO A LINE.” 
STROKE 12, 14 AND 18 INCH. 
CATALOG E Givers OTHER POINTS. 
Ss HC 


FOREIGN TRADE souciten 


14-IN, STROKE 








You will always get better results by specifying the purpose | SEND FOR CATALOOUE, 
for which steel ordered is to be used. HAVE YOUR STEEL PAGESTER MACHINE SCREW CO 






FITTED TO YOUR WORK. This is our specialty. ““woRCeet Ry Mass. |! 
CRESCENT STEEL Pitrssurcn, pa. — 
COMPANY, DENVER, COL. | 


WE BUILD MILLING MACHINES possessing Pt { 
all the desirable features of Range, Strength, . - & Kempsmith Machine Tool Co. 


Manufacturers of Set, Cap & 
Machine Screws, Studs, etc. 








Convenience and Durability. . . . . = . MILWAUKEE, WIS., U. S. A. 
Agents: J. J. McCABE, New York, THE STRONG, CARLISLE"&*TURNEY CO., Cleveland, 0. 
THE FAIRBANKS CO., Philadelphia, Pa. SELIG, SONNENTHAL & CO., London, Eng. 
Prentice Bros, Lathes ss "Mtge Rene" 
and ATEST 
° 1) ill IMPROVEMENTS. eon 
IGH-GRADE 
WORCESTER, Mass., u.s.a. VII Ing Mchy ¢ TOOLS. 5 





The Latest Improvements in 
these Mac hines. 


Turret Lathes»: 


BRIDGEPORT, CONN. 


Che Bullock Electric Nig. Co. ewer... 


CINCINNATI, OHIO. 








SLOW SPEED For Machine Tools 
DIRECT CONNECTED and Line Shafts. 
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BOOK DEPARTMENT. 


This department has been opened for the convenience of our readers. The books here listed are recommended by our editors as being good 5 


the date of publication, author, size and number of 
on C.O. D. orders, Cash must accompany order. 


Rees are given. 


We cannot send books for examination, charge them to book account or 
e will pay postage to any part of the Universal Postal Union. No books exchanged, 


Address, AMERICAN MACHINIST PUBLISHING CO., 256 Broadway, New York. 











Strength of Materials and Structures. Sir J. 
Anderson, C. E. An excellent book for mechanics 
who wish to know something of the properties of 
materials out of which machines are constructed. 
It also treats on the strength of beams, girders, gear- 
ing columns, cranes, roof trusses, riveted struc- 
tures, boilers, pipes, etc. Easily understood. 302 
4x 64-inch pages; 66illustrations............. 1.50 


Practical Mechanics. John Perry, M. E. One 
of the best books on the science of mechanics and 
machinery. Especially for non-mathematical read- 
ers. 256 4x 64-inch pages; 148 illustrations. . $1.50 


The Mechanics of Machinery. Alex. B. W. 
Kennedy. A standard and excellent authority on 
the problems involved in scientific machine design. 
Veeful to all students of machinery, but requiring 


some knowledge of mathematics to be fully 
understood. 652 444x7-inch pages; 374 illustra- 
SEs o40sehuweacoictiarver. cc scemsienergeeunn $3.50 


Elementary Manual on Steam and the Steam 
Bagine. Andrew Jamieson. Intended especially 
for beginners in the science of steam engineering. 
Contains problems to be worked out by the stu- 
dent, pod is a helpful book. 252 44@x74-inch 
pages; numerous illustrations... ...... ......$1.40 


Heat a Mode of Motion. Tyndall. The best 
known work on the nature and phenomena con- 
nected with heat, and one which no one who de- 
sires to understand the subject can afford to miss 
reading. Interesting and instructive. 591 5x 74 
in. pages; 125 illustrations ..... ............. $2.50 

Pumping Machinery. Wm. M. Barr. 1893. A 
practical hand book on construction and manage- 
ment of steam and other power pumping machines. 
Written by a man thoroughly conversant with the 
subject, and a book well adapted for the use of 
practical men. 447544 x 9in. pages.......... $5.00 


A Practical Treatise on Gearing. Brown & 
Sharpe. 1896. Devoted to the shop side of the con- 
struction of gearing. Its source is sufficient recom- 
mendation. 156 6 x 9-in pages; 67 illustrations..$1.00 


A Manual of Marine Engineering. A. E. Seaton. 
1895. One of the best treatises on steam engine 
design. Devoted especially to marine engines, but 
large portions are equally adapted to stationary 
practice. Most of its rules are in algebraic signs 
and some knowledge of algebra is essential to its 
use. 585 544 x 844 in. pages; 144 illustrations.. $6.00 


The Elements of Machine Design. W. C. Unwin. 
The Standard all around treatise on machine design. 
Contains considerable algebra, but most of its 
matter is useful to one not understanding algebra. 

Part I. General Machinery. 459 444 x 63% in. pages ; 
en, ees Fr 

Part II. Steam Engine. 291 444 x 6% in. pages; 
I i vcckinccistoscsea  eosmaanaere $1.50 

Slide Valve Gears. F. A. Halsey. 1890. Full 
of diagrams but no mathematics. Makes the slide 
valve as plain as words can do it. 13855 x 7M in. 
DOGRE FO IUSRIREIONS 060.0500 .ccccesceesesses $1.50 


Link and Valve Motions. W. S. Auchincloss. 
1891. A work that has been standard for a quarter 
of a century, especially on link motions. Newly re- 

. 188 854 x 834 in. pages; 52 illustrations..$2.00 


Milling Machines—A Treatise on their Construc- 
tion and Use. Brown & Sharpe Mfg. Co. 1896. This 
book has been recently revised and its scope ex- 
tended. It is simply indispensable to the mechanic 
who does or who wishes to use the milling ma- 
chine intelligently. 246 6x9-inch pages; 81 illus- 
Gations...... seces $1.25 


Ways and Means. For metal workers, model 
makers, watch and tool makers, jewelers, drafts- 
men, ete. This book is written by our correspond- 
ent, A. H. Cleaves, and in it will be found illustra- 
tions and descriptions of many approved devices 
which are used in watch factories and other shops 
to facilitate tool making and other manufacturing 
operations. Very many things will be found in it 
of great value to every machinist, tool maker and 
draftsman. 158 444 x 7-inch pages; 126 illustrations. 
Price. .. $1.00 


The Mechanical Engineer’s Pocket Book. Wm. 
went. 1895. The latest and only American Mechan- 
feal Engineer's Pocket Book. 10874 x 644in. pages ; 
168 illustrations. . $5.00 


A T eatise on Steam Boilers, their Strength, 
Construction and Economical ne Robert 
Wilson. 1889. A standard English work, with ad- 
ditions giving American practice by J. T. Flather. 
A thoroughly practice] book. 437 444 x 7-inch pages; 
PE eet aceucecnacen. Senncneuecel $2.50 


COC COCO erro eecerseserveseerees 


seen eeee seeee 


A Practical Treatise on the Steam Engine. 
Arthur Rigg. 1888. An excellent treatise on the 
construction of the steam engine. Contains a few 
simple formulas. Expensive but worth the money. 
812 84% x 11 in. pages; 200 illustrations and 91 full 
NERS giac dec ccosss acaspeeenerdeensoeed $10.00 


Motive Powers and their Practical Selection. 
Reginald Bolton, New York. 1895. Treats of all 
the various means of obtaining or developing 
power, men, animals, wind, water, gas, steam, 
etc., with numerous tables of costs of operation 
and other general information. 267 pages, 5 x 7% 
SE. DUR icciss: <acneencsinaoneces are aed . $2.25 


Odcatics—A Complete Treatise on the Teeth of 
Gears. Geo. B Grant. 1891. Originally written 
forthe American Machinist. and a superior treatise 
on the theory of gear teeth. No mathematics but 
lots of hard thinking. 1036 x9 in. pages; 169 illus- 
POU SS ui<tcscnesuesocsreouesslpnecuscmpuscess $1.00 

A Catechism of the Steam Engine. John Bourne. 
1886. One of the very best beginners’ books on the 
steam engine that has ever been written. Question 
I EIR icc ccaveccacecinmstes teens $2.00 


Indicator Practice and Steam Engine Economy. 
F. F. Hemenway. 1890. Thoroughly practical and 
useful. Gives much information on the action of 
steam in the steam cylinder and in language which 
anybody can understand who will try. 184 5 x7%- 
inch pages; 45 illustrations. ................ ..$2.00 


Extracts from Chordal’s Letters to the ‘‘Ameri- 
can Machinist.’’ 1889. No mechanical writings 
ever attracted the attention of these famous let- 
ters. Every machinist should own a copy. He 
reads it through twice a year and finds it new 
every time. Begin anywhere and read either way. 
396 54 x 7%-inch pages $2.00 


A Library of Steam Engineering. Fehrenbatch, 
1895. Illustrates and explains every kind of steam 
engine, stationary, locomotive and marine. 
Has chapters on the mathematics of steam en- 
gineering, covering all possible points, but in plain 
figures. Can be understood by any man with a 
common school education. A whole library of 
steam engineering. 800 614 x 914 in. pages ...$5.00 


Metal Coioring and Bronzing. By Arthur H. 
Hiorus. 1892. This is the best book we know of 
on the subject indicated by its title. It is a record 
of actual experiments and practice by its author 
and a colleague, T. J. Baker, and is a thoroughly 
practical work. 336 444 x 7-inch pages; cloth.$1.50 


Simple Lessons in Drawing, for the Shop. Rey- 
nolds, 1893. Twelve lessons that can be done with 
a $10.00 set of instruments. The rudiments of draw- 
ing in the best form. 83 4x64in. pages ..... soc. 


A Practical Treatise on the Otto Cycle Gas En- 
gine. Wm. Norris. 1896. An excellent treatise 
on the construction of the gas enzine. Very lit- 
tle theory or mathematics. Full of working 
drawings. 260 6 x 9-inch pages and 207 illustra- 
PEO baseeaw ae dkndudualed cabbiniebsoees os $3.00 


Hand Book of Practical Mechanics. Chas. H. 
Saunders. This book is designed especially for 
use in the shop and drafting-room, and contains 
very many rules, tables and simple formule for the 
solution of such practical problems as are con- 
stantly coming up in the shop. It contains much 


valuable information for shop men, and is an 
excellent book for the shop. 116 = 
wennies 1.00 


pages...... INA RRDTCRMORTS dveen ee 


The Modern Machinist. Usher. 1895. A prac- 
tical treatise on modern machine shop methods. 
Illustrated by 257 engravings. Does not contain 
descriptions of machine tools, but of special tools 
and appliances, methods and plans of doing work 
with them. The book is one that every mechanic 
should have. 822 434x734 in. pages. ........ $2.50 


Press Working of Metals, Oberlin Smith. 1896. A 
book which comprises about all the literature on 
this subject. Written in an interesting and in- 
structive style, and should be inthe hands of all 
who have to do with such work. 2765% x 834-inch 
pages; 431 illustrations; cloth binding........ 3-00 


Machine Shop Arithmetic. Colvin & Cheney. 
1896. Plain rules showing shop men how to calcnu- 
late speed of pulleys and gearing, how to figure 
the gears for screw cutting, on giving a great 
many facts about tools which every mechanic 
ought to understand goc. 


Boiler Making for Boiler Makers. W. H. Ford. 
1888. A practical treatise on the shop processes of 
— making. 233 4 x 5% in. pages; 134 | nae 

1-00 


Practice and Theory of the Injector. Kneass. 
1894. The only complete work on the injector yet 
published. All about all kinds of injectors. 182 
DID Scrcccs venewnevetnccsvspese $1.50 


Modern Locomotive Construction. Illustrated. 
Meyer. 1892. Tells how to design, figure out and 
make every part of a locomotive. A work of 
reference, especially valuable to draughtsmen and 


those in charge of building and repairs. Large 
and elaborate. 658 9x 14in. pages.......... $10.00 

Practical Management of Engines and Boilers. 
Wm. Barnet Le Van. 1897. A practical book by a 


practical man. Attends to business all the way 
through. Tells the stationary engineer and fire- 


man just the things they want to know. 267 
616 x 414 pages, 49 engravings.................$2.00 


A Manual of Machine Construction, for En- 
gineers, Draughtsmen and Students. John 
Richards. 1889. An extremely useful book for 
the drawing table. Contains many tabulated di- 
mensions of those details of machinery which are 
of frequent occurrence, and many suggestions 
derived from the author’s wide experience. 158 
534x104 in. pages. 91 illustrations and many use- 
ful tables....... $5.00 


Compressed Air ; Practical Information Upon Air 
Compression and the Transmission and Applica- 
tion of Compressed Air. Frank Richards. 1895. 
About the only bock in print that supplies the infor- 
mation on this important subject that so many 
are in search of.. A practical book without mathe- 
matical ornamentation. 195 5x744 in. pages. 25 
illustrations and diagrams, with many useful 
tables $1.50 


Mechanical Drawing. A. K. Cross. 1895. A good 
book for evening classes in drawing or for any one 
who wants to go italone. A liberalsupply of prac- 
ticalexampfes. 197 pages, 544x8in....... $1.00 


The Steam Engine. Geo. C. V. Holmes. 1895. 
An excellent English treatise on the construction 
of the steam engine. Rules for proportions are 
given in algebraic signs. 528 44% x 634-inch pages: 


Pe PIN, cos dananedcscinissciccrceseuen 2.00 
Catechism of the Locomotive. Forney. 1890. 
Enlarged. Illustrated. 50,000 s:ld. Every begin- 


ner wants it, and every locomotive engineman 
ought to have it. 800 534 x8 in. pages. ...... $3.50e 


How to Save [loney in Railroad Blacksmith 
Shops by the Use of Bulldozer and Helve Ham- 
mer. Reynolds. 40 illustrations of dies and 
work. Very valuable to shop manager and fore- 
man blacksmiths. 20 6x9in. pages...... ..... asc. 


Steel—A [anual for Steel Users. Wm. Metcalf. 
1896. This is an excellent and practical book, and 
will be found especially well adapted to help those 
who must select and buy or forge, temper and use 
tool steel. Based on the experience of one of the 
highest authorities on steel. 169 434 x 74-inch 
pages; Illustrated; cloth binding............. 2.00 


Machinery Pattern Making. P.S. Dingey. 1892. 
Most of the matter in this book first appeared in the 
AMERICAN MACHINIST, but has been revised and 
additional items included. It is based on practical 
experience by the author. Few gem makers 
will fail to find useful points in it, and most of 
them will find it very useful. 110 434 x 74-inch 
pages; 170 illustrations; cloth binding........ $2.50 


Theoretical Mechanics. J. Edw. Taylor. An in- 
troduction to the study of the retical mechanics 
Clear, easily understood. Good book for begin- 


ners. Numerous problems to be worked out. 264 
ae ee 
A Text Book of Free-hand Lettering. Frank 


T. Daniels. 1895. A sensible book on lettering 
with instructions that will prove a real help. 34 
534 x 744 in. pages and 13 full page plates......75¢- 


Elements of Mechanical Drawing. Gardner C. 
Anthony. 1895. An excellent book covering pro- 
jections, intersections of surfaces and other geo- 
metrical problems. 98 534 x Tin. pages and 32 
full-page plates............. $1.50 


A Text Book of Machine Drawing. Gardner 
C. Anthony. 1896. A book on machine drawing 
pure and simple. Thesamples are practical and 
good. 50 534 x 7Min. pages and 16 full-page 
0 EEE EE ere Pere Ae Ta rey $1.20 

The above three books form a technical draw- 
ing series. The beginner should have all three, 
unless he is already a fair letterer, in which case 
the first one may be omitted. 


Gas, Gasoline and O#® Vapor Engines. G. D 
Hiscox. A new book with fullest up to-date infor- 
mation onthe theory and construction of all styles 
of these engines.......... - evens wen wbeews $2 50 
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MACHINES. @ - 
MILLING 
7-4 MACHINE. 
We manufacture a large 
variety of 
PLAIN, The only reason you take the 
UNIVERSAL, AMERICAN MACHINIST is to keep your- 
HAND, self posted and up-to-date. If the 
LINCOLN np American Machinist is of interest ard 
DUPLEX value to you, the 







MILLING MACHINES. 
Also Several Styles and Sizes of 


SPROCKET MILLING MACHINES. 


MACHINE 
TOOLS 


Of Every Description. 
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OUR NEW CATALOGUE *“*M” 
SENT ON APPLICATION. ag | 
The Garvin A 

Machine Co., 


aad - 


ie. 


r % 


SPRING AND VARICK STREETS, 
NEW YORK, 


C. W. BURTON, GRIFFITHS & CO., 
158 Queen Victoria Street, 
London. 








Tool Catalogue 


must necessarily be an adjunct to 
your workroom, library or den. The 
Tool Catalogue has 710 pages, over 
4,000 illustrations, and describes, 
lists and discounts Tools and Shop 
Supplies. In two editions: cheap 
(linen) binding, at 35 cents, post- 
paid ; handsome cloth binding, $1.00, 
express paid. Money paid for cat- 
alogue refunded with first order 
amounting to $10.00 or over. 





ral 


MONTGOMERY & CO. 


The Tool Dealers, 


105 Fulton Street. New York City. 





The Hayden & Derby Mfg. Co. 





Metropolitan Injectors. 


For use on 
Stationary 
and Marine 
Boilers. 
There has 
never been f 
n explosion jj 
of a boiler | 
equipped 
witha 
‘onsolidat'd 
Valve. 


200,000 in 





35,000,000 gallons of water are delivered every hour by use. 


——— .. Metropolitan Injectors. 
Recognized as the ‘‘ Highest Standard in every country of the 


world.” Send for book, Practical Information on Injectors, 
sent free. 


Offices and Salesrooms 
111 Liberty Street, New York. 


© South Canal Street, 47 Pearl Street, 
Chicago, I] Boston, Mass Pitt 


424 Telephone Building, fo S 


sburgh, Pa Citomin. tit 


‘Consolidated Nickel-Seat Pop 
| Sole Manufacturers cf Safety \ alve. 


it 

Ni: “1! NM 

Address Sole Manufact 

The Consolidated Safety 
111 Liberty Street, New York. 


outh Canal Street, 
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Valve Co., 


47 Pearl Street 424 Telephone Building, 
Bx n, Ma Pittsburgh, Pa 








AMERICAN MACHINIST 


April 22, 1897. 








Labor Saving 





THE NILES TOOL WO 





Latest Types of Machine Tools 
For All Classes of Work. 


PATTERNS FOR ores 300 DIFFERENT MACHINES. 





Branches: New York, Philadelphia, Boston, Chicago, Pittsburgh. 


Machinery. 
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RKS CO 


Works: 
eg HAMILTON, OHIO. 



















THE G. A. GRAY CO. , CINCINNATI, O. 
HILL, CLARKE & CO., 14 South Canal St., Chicago, Ill. 
STRONG, CARLISLE k TURNEY CO., 193 Bank St , Cleveland, O 
These Machines E. A. KINSEY & CO., 331 West Fourth St., Cincinnati, O. 
are sold THOS, K. CAREY & BRI S. CO., 26 Light 8t., Baltimore, Md, 
by the following J. J. McCABE, 14 Dey St., New York ( ‘ity. 
Agents: PACIFIC TOOL & SUPPLY CO., 102 Firat St., San tence Cal. 
SCHUCHARDT & SCHUTTE, Berlin, Vienna and Brus 
CHAS. CHURCHILL & CO, , Ltd., London and Sivmingham, England. 


BROWN BROTHERS & Co. 


59 WALL STREET, 


South Africa 


AS WELL AS ON 


EUROPE AND AUSTRALIA. 


CREDITS 





BUY AND SELL 
EXCHANGE 
AND 
CABLE — 


ISSUE COMMERCIAL AND TRAVELERS’ 
AVAILABLE IN ALL PARTS OF THE WORLD. 


Wham dlrs Wl. Snip, PHILADELPHIA. 


THE NEW TOOL GRINDER, No. 2? 
THE CENTRIFUGAL SAND MIXER? 
HAVE THE VICARS’ MECHANICAL STOKER? 


PATENT ENTIRELY AUTOMATIC 


GEAR CUTTERS & 
** RADIAL DuPLEX ’’? GANG CUTTERS. 
















EXPORT TRADE 
A SPECIALTY. 


[cz LAYTON -AIRs 
lane vat CMPRESSOR WoRKS 
26 G@rtiandt st 


CATALOGUE: Mia] YORK. 
WHEELS 


G E A R CUTTING 


Grant Gear Works, 
125 § somth Street 


ST. LOUIS, MO. 














GOULD & EBERHARDT, 


. a LADE UPHIA. 
6 Po . Sires 
NeEwaRK, New JERSEY, U.S.A. ees STON. 
( Jou~n Lane & Sons, Johnstone, Scotland. 86 Seneca, Street 
Foreign Scuucnuarot & Scuuttse, Berlin, Vienna, Brussels. EVE LAND. 
Agents G. Korrren & Co., Moscow Russia. Shaper Agents. 
Send = Catalog. 











Wauanrrs, Cuitp & Bengy, Vienna, Aus. Shaper Agents. 








2 x 24 Flat Turret Lathes 


now ready for prompt shipment,equipped with com- 
plete outfit of tools, including the Automatic Die. 


JONES & LAMSON MACHINE co., 
SPRINGFIELD, VT., U.S. A. 


Sole Builders and Sole Selling Agents 
for America. 


Representative for Germany, Switzerland, Austria 
Hungary, Russia, Holland and Be Igium: M. KoYEMANN 
Charlottenstrasse 112, Dusseldorf, Germany. England 
HENRY KELLEY & Co., 26 Pall Mall, Manchester, 


“ ACME 


Machinery Co 














MANUFACTURERS OF 
ACME BOLT AND 
RIVET HEADERS, 
ACME SINGLE AND 
DOUBLE AUTO- 
MATIC BOLT CUT- 
TERS, cutting from 
1-8 in. to 6 in. diam. 


ALSO SEPARATE 
HEADS AND DIES. 





WE MAKE THE BEST 


Centrifugal Oil 
Separators. 


Furnished in two sizes. 
Write for terms and let us 
send you one on trial 
Springfield Separator Co. 

Springfield, Vt. 


EVANS FRICTION CONE PULLEYS 


Hanging and Standing 
CONES. 
MADE IN ALL SIZES. 
Thousands in use transmit 
ting from 1 to40H Ff 
For information address, 
G. F, Evans, Proprietor 
No. 85 Water st. eg 
Boston, Mass. 
Cc. W. BURTON, GRIFFITHS & CO., Agents, Losdon, Eng. 











MANLFACTURERS OF 


Twist Drills, Reamers ana Taps 
DARD TOOL Cor 


SPRINC COTTERS AND FLAT 
SPRINC KEYS. 











